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1 
— the problem of accurately 
controlling low volume flows in 
processing with acontrolled volume 
pump. Controlled volume pumps 
discharge a precise volume of proc- 
ess liquid . . . accurate to within 
+1%. And capacity can be varied 
continuously by automatic or 
manual means. Here are just a few 
examples of the many control ap- 
plications developed by Milton 
Roy specialists for processing: 


When the variable is flow 


An electronic pressure gage meas- 
ures flow through a venturi tube 
installed in the main line. The re- 
sulting signal is fed through a null- 
balance circuit to a characterized 
square root potentiometer which 
regulates stroke length of a Milton 
Roy controlled volume pump. 
Phosphate feed accuracy is well 
within +3% at alli flow rates, and 
the system is so sensitive that feed 
rate changes as the flow rate 
changes with increasing or decreas- 
ing pressure on the main line reser- 
voir pumps. There is no appreciable 
lag. 


When the variable is 
temperature 

In exothermic reactions where 
temperature varies with catalyst 
concentration Milton Roy pumps 
control catalyst feed in response to 
reactor temperature. A pneumatic 
temperature controller transmits 
a 3 to 15 psi control air signal to 
vary the stroke length of the con- 
trolled volume pump, accurately 
adjusting catalyst feed to process 
requirements. 


When the variable is density 


Final density of a casein solution 
sprayed on tobacco is controlled 
within narrow limits by an auto- 
matically controlled Milton Roy 
pump. A density sensing primary 
measures casein concentration in 


how controlled volume pumps 
amprove process control 


In this waste treatment process, Milton Roy pumps automatically meter treatment chemicals 


in response to changes in pH. 


the main stream and transmits a 
signal proportional to concentra- 
tion to an electronic controller. 
With any deviation from the con- 
trol point, the controller automati- 
cally varies pump stroking speed 
through a Thymotrol, thereby 
varying the flow of diluent. 


When the variable is pH 


In the alkaline-chlorination of 
cyanide wastes and the reduction 
of toxic chromium wastes, Milton 
Roy controlled volume pumps feed 
caustic solution to raise and main- 
tain pH. The pumps are stroked by 
variable speed motors regulated by 
Thymotrol control units in response 
to electronic signals from industrial 
pH measuring systems. 


Choosing the right pump for 
control 

Accuracy must be designed into 
the liquid end. For example, ball 
checks must seat tightly at the 
exact instant the plunger changes 
direction, for 100° volumetric effi- 
ciency. To achieve the desired re- 
sult, Milton Roy controls such 
interrelated factors as the height 
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of ball rise, relationship of seat to 
ball diameter, ball guide design, 
specific gravity of the ball, and 
acceleration of the process liquid 
as the plunger approaches its limits. 
Selecting the right combination for 
a particular pumping job and 
choosing the best control mechanism 
for the process are jobs for spe- 
cialists. 


If accurate chemical feed to the 
process mainstream is one of your 
problems, look to Milton Roy's 25 
years of experience for your most 
economical solution. Keep up-to- 
date on new control applications 
with a free subscription to ““Engi- 
neering Briefs’. Milton Roy Com- 
pany, 1300 East Mermaid Lane, 
Phila. 18, Pa. 


CHEMICAL INSTRUMENTATION SYSTEMS 


Controlled Volume Pumps « Quantichem Analyzers 
Chemical Feed Systems « pH Instruments 





@ This DP Transmitter is as close as anyone has come to the perfect process 
instrument. It performs every function a differential pressure transmitter 
can perform ... dependably and competently. Every potential of an elegant 
and original design has been realized in the manufactured product. For 
example: adjustable damping in the differential sensing system lets you 


measure pulsating flow without zero shift, phantom signals, diaphragm 


fatigue, or premature part failure. A sealed measuring chamber filled with 


silicone oil is positively isolated from destructive process fluids. And the 
entire instrument is ruggedly constructed to take a beating and remain 
accurate and responsive. This, then, is an instrument you can install and 


forget. It has yet to betray a user’s confidence. 


Every fact you could desire about our DP transmitter 
can, be found within the covers of our Catalog 10B1465. 
But nothing can ever take the place of an actual field 
trial. We'll gladly arrange one for you. 


Fischer & Porter Company, 
620 County Line Road, Warminster, Pa. 








—--> 
FISCHER & PORTER COMPANY 


COMPLETE PROCESS INSTRUMENTATION 
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SPLIT-BODY PRESSURE DIAPHRAGM 
VALVES CONTROLLERS REGULATORS CONTROL VALVES 


KEEP A FIRM HAND ON FLUID CONTROL 
WITH K&M VALVES ALL ALONG THE LINE 


From the complete display‘on the K & M shelf, you can THREE TECHNICAL BULLETINS GIVE THE IMPORTANT 
select the best type of valve for every control job in the FACTS AND FIGURES. THEY’RE YOURS FOR THE ASKING. 
process line. You can, in fact, standardize entirely on K&M. 

That means simplified specification, ordering, maintenance. 


Especially maintenance. K & M engineers have put 
consistent design emphasis on field interchangeability of 
components. In a pinch, you can “borrow” an inner valve 
or a topworks assembly from a pressure regulator for use 
with a diaphragm motor valve. That’s what we mean by 
interchangeability. 


And because the K & M line is so diverse and inclusive, Seiad all ; 
. . erin 
our field representatives are free to make unbiased sugges- ponevlies "Split-Body. 
tions on the type of valve best suited to your requirements. Regulating Waloos 
That can often mean substantial dollar savings all along Valves} 
the process line. 
: . Bulletin CV53 
. Standard 
Diaphragm- 
Operated 
Control Valves 


KIELEY & MUELLER, INCORPORATED 


Our 79th Year ' Oldest Pressure and Level Ccntrol Valve Manufacturer 
, 64 Genung Street, Middletown, New York 


diaphragm control valves 


B.A. 1721 
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TEMPERATURE COMPENSATOR 


DON’T WORRY ABOUT 
OVERRANGING THIS METER BODY | 


The exclusive Barton rupture-proof dual bellows meter 
is not affected by overranging, maintains calibration 
and requires minimum maintenance. 


Built-in ability to withstand violent line surges, yet immediate response 
to the slightest differential pressure or level changes — that’s the 
Barton rupture-proof 199 meter body. Proved in countless demanding 
installations, the 199 meter body is the heart of an entire line of precise 
instruments that includes controllers, indicators, recorders, integrators, 
transmitters and switches. The 199 meter body features such refine- 
ments as temperature compensation for maximum stability, adjustable 
pulsation dampener for positive response control, top and bottom 
pressure taps for self-draining and easy venting. The 199 is available 
in a full range of differential pressures up to 50 psi and static pressure 
ratings up to 6,000 psi. For the ultimate in dependability, accuracy and 
minimum maintenance, specify Barton. 


ARION. 
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For complete information communicate in confidence with: 


YOUR COMPANY 
TO JOIN WITH US 
IN 
PINELLAS COUNTY 


Here’s one of the few areas in 
America where it is possible to 
attract personnel in every cate- 
gory without difficulty. 

Why? — No executive or em- 
ployee need be more than 15 
minutes away from home and gar- 
den, from fresh and salt water, 
fishing, bathing, boating, water 
skiing...no more than 15 min- 
utes away from schools, churches, 
shopping centers, recreational 
and social activities. 

Ali this, plus a favorable busi- 
ness climate...and SUN-sational 
living all year, in this enchanting 
land of flora and fauna. 

Executive decisions, after exten- 
sive site location surveys in many 
areas of the nation, have resulted 
in major companies locating here. 
Their managements will gladly give 
you the result of their findings. 


NOTE: Persons seeking positions 
please write Florida State Employ- 
ment Service, 1004 First Avenue 
North, St. Petersburg. 


Clearwater 
Dunedin 
Gulfport 
Indian Rocks 
Largo 


GREATER ST.PETERSBURG - CLEARWATER INDUSTRY COUNCIL Madeira Beach 


GREATER ST.PETERSBURG CHAMBER OF COMMERCE 


Jack Bryan, Industrial Director / Department ISA, St. Petersburg, Florida St. Petersburg 


Pass-a-Grille Beach 
Pinellas Park 
Safety Harbor 


St. Petersburg Beach 
Tarpon Springs 
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MAGNETIC 


SIN E/COSINE 
SiELE- DECODING 


new 
Librascope 


shatt-to-digital 


< 


encoders 


Librascope Shaft-to-Digital Encoders are highly accurate, reliable, shock-resistant, 
and versatile... ready to serve in a variety of applications including missiles, 
aircraft, machine control, computers, Doppler navigation and data processing. 
Accuracy that counts is the by-word of a Librascope Encoder... backed by the 
superior technology and reputation of one of the world’s largest producers of 


Computers that Pace Man’s Expanding Mind. 


other popular Librascope encoders Resolution 


new 
noncontact 
magnetic encoder 


MODEL NO. 807 
FEATURES: 
Long !ife, h 
natural bir 
SPECIFICATIONS: 
Output Code: nat 
Resolution: (per input 


gh re 
ary V 


binary 
haft turn) 

128 ynt 

Full Scale Capacity: 7 bits* 

Speed: operating from O to 
10,000 rpm 

Life Expectancy: 20,000 hour 

at 4,000 rpm; 4 09 revolutions 


Starting Torque: 0.1 in 


“OZ. Max 


NEW CATALOG 
AVAILABLE 
write today 

for your copy 


ISA |i 


rnal 


new 
subminiature 
size 8 encoder 


MODEL NOS. 787 & 793 
FEATURES: 


Low torque, low inertia, long 
life, high reliability, withstands 
severe environments. 
SPECIFICATIONS: 

Output Code: natura! binary 
Resolution: (per input shaft 
turn) 128 counts 

Full Scale Capacity: 7 bits, 
Speed: operating 200 rpm, 
slew 600 rpm 

Life Expectancy: 2 x 106 
revolutions at 2 


13 bits 


Weight: 


BURBANK BRANCH 
LIBRASCOPE Div'iSiIONnN 


GENERAL PRECISION, !Nc. 


100 East Tujunga « Burbank, Calif. 


| Model no. 
773 
0-773 
| 710 
| 707 (707D*) 
| 713 (713D*) 
717 (717D") 
| 719 (719D*) 
| 0-713 


Self-Decoding 
Binary | 740 
| 723 (723D") 
| 724 (724D*) 
| 733 (733D*) 
| 734 (734D°) 
735 
= 
757-S** 


B/C/D 


758 
758-S** 
es 708 


*Contain isolation diodes 
for multiplexing 


a+ 


4 


__ 360,000” 


per input 
capacity shaft turn 


13 bits 128 counts 
oil-filled unit for increased life 

10 bits 1024 counts 

7 bits 128 

13 bits 128 

17 bits 128 

19 bits > Te 
oil-filled unit for increased life 


Full scale 


1024 counts 
ye! 
200 
200. 
200 ” 

a 

4 quadrants 7 bits per quad- 
per turn rant + limit 1 

8 bits per quad- 
rant -+ limit 1 

256 counts 


10 bits 
2,000 counts 
20,000 ” 
3,600 ” 
36,000 ” 


8 bits 


**Servo driven, 
hermetically sealed 


For career 
opportunities, write 

John Schmidt 
Engineering Employment 


p 
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SCANNING \ WHAT’S NEW 


Communications Via Light Beams—Experiments by three companies 
demonstrate the possibility of transmitting information by light beams. 


Recently Bell Telephone Laboratories transmitted pulses of “coherent” light 
between two Bell labs located about 25 miles apart by use of an optical ruby 
maser. The red flashes were clearly visible by naked eye, and regis- 
tered on photomultiplier tubes. The light beam within the optical maser’s 
narrow cone and frequency band is more than a million times brighter than 
the sun. This experiment indicates the possibility of controlling, modulating 
and directing coherent light waves in much the same manner as radio waves 
are controlled. 

IBM announces another approach to the generation of coherent light waves, 
both in the visible and infrared portions of the electromagnetic spectrum, 
by using a new family of optical masers. Based on ions of rare earth and 
transuranic elements, these optical masers will operate on 1 500th the a- 
mount of power required by the ruby optical maser. 

Westinghouse’s Air Arm Division is using thermal and celestial noise-free 
ultra-violet light as a space communications method for transmitting im- 
ages and other data. The experimental system employs a standard cathode 
ray tube as a source and modulator of ultraviolet. Its power density of 10.3 
kilowatts per sq. in. permits communications over a 10-cycle band at dis- 
tances of 15,000,000 miles. At lunar distances, it is sufficient for the trans- 
mission of TV data. 


The Moon Joins the Navy—Some days ago when magnetic storms on the 
sun disrupted world-wide communications, the Navy decided to conscript 
the moon. Information was kept flowing between the Pentagon and Hawaii 
by the Navy’s Communications Moon Relay System (CMR) which bounces 
radio signals off the moon. Devised by Development Engineering Corp., the 
system is unaffected by solar eruptions because it operates on the uhf band. 
It is also the first operational communications system to use a celestial body 
as a passive reflector. Until the magnetic storm broke, the Navy had been 
testing CMR on a part-time basis. Should troublesome sun spots reappear, 
CMR may again be called into full-time service 


Soviets Push Solid State Research—Russian research in solid state physics 
is growing so rapidly that the rate of Soviet publications in the field will 
probably surpass that of the U.S. in 5 to 10 years. A report released by the 
Commerce Department says the most prominent feature of the Soviet’s 
work is their excellent theoretical research. The more capable Soviet physi- 
cists are not only fully aware, but better informed of U.S. efforts than we 
of theirs. In areas of solar cells, diodes, and piezoelectricity, Soviet experi- 
mental research is of the same level as comparable U.S. research. 
(Please Turn to Page 11) 
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A cross-section of disciplines directed toward Space Technology Leadership 

The technical staff at Space Technology Laboratories is the free world’s most experienced group devoted exclusively to advances in 
the civilian and military applications of space technology. @ Among STL’s strengths is a versatile capability created by a cross- 
section of the scientific and engineering disciplines. This enables the technical staff to anticipate solve new problems in every 
area of space technology from fundamental research to complex hardware design and fabrication. © Today, STL’s growth and 
diversification are opening up exceptional opportunities for outstanding scientists and engineers. Their talents and training will 
bring strength to, and gain strength from, an organization devoted to a single purpose: constant advancement of the state-of-the-art 
in the exploration and understanding of space. @ STL invites the outstanding scientist and engineer to investigate the dynamics of 


a career in this atmosphere of Space Technology Leadership. Resumes and inquiries will receive meticulous attention. 


SPACE TECHNOLOGY LABORATORIES, INC. P.0. 80x 95005x Los ANGELES 45, CALIFORNIA 


a subsidiary of Thompson Ramo Wooldridge Inc. 


Los Angeles * Santa Maria * Edwards Rocket Base « Cheyenne 5 / Cape Canaveral * Manchester, England * Singapore * Hawaii 
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SCANNING \ WHAT’S NEW (Continued from page 9) 


Tiros II — The Weather Satellite—A set of unique grids on a general pur- 
pose digital computer has enabled scientists to scale the earth’s surface for 
a geographic frame of reference of cloud cover pictures transmitted from 
Tiros II. The grids, developed by Allied Research Associates and construct- 
ed on a Bendix G-15 General Purpose digital computer, allow meteorolo- 
gists to locate storm centers even though the earth’s surface is invisible to 
the satellite. 


RCA has a remote control system that enables ground observers to shift Ti- 
ros II’s tilt in space for improved TV picture coverage of clouds around the 
earth. The system uses the effect of the earth’s magnetic field in space to 
alter the attitude of the satellite upon command, without need for special 
propulsion devices such as rocket motors or compressed gas jets. 


A subsystem devised by Texas Instruments generated the programed flight 
control signals for the Douglas Aircraft Delta launch vehicle which placed 
Tiros II in orbit. It summed the flight control signals with guidance correc- 
tions from the ground and programed the sequence of other events, includ- 
ing stage separations, with an accuracy of one part in 10,000. The electronic 
flight control also provided synchronizing signals for precise frequency con- 
trols of the launch vehicle’s electric power supplies. 


No “Bum Steer” with Ultrasonics—Cattle judging may never be the same. 
An ultrasonic device, developed by Branson Instruments, aided judges in se- 
lecting the champs of the 52nd International Livestock Exposition in Chica- 
go. The “meat finder” device, operated by Dr. J. R. Stouffer of Cornell’s 
Animal Husbandry Dept., accurately located and defined layers of fat and 
lean by bouncing harmless sound waves into the animal’s tissues. “At 
times,” notes Dr. Stouffer, “we have been surprised ourselves to find that 
the accuracy was within 2 to 3% of the actual fat thickness.” 


Weather Map in a Snap—An electronic computer-plotter that mechanical- 
ly draws a completely accurate weather map of the Northern Hemisphere in 
less than 3 minutes is working for the U.S. Weather Bureau. The “Weather 
Plotter,” designed by Electronic Associates, reads and interprets weather 
forecast data presented on magnetic tape, then instructs its “mechanical 
hand” to automatically draw contours or isobars, which represent lines of 
barometric pressure. Sixty-four maps are produced by the plotter every 24- 
hour period as compared to 20 minutes required for each map by the former 
hand-drawn method. 


Old Fi Still Hi—Radio tubes like those used in the first wireless telephone 
conversation between an army airplane and the White House in 1918 still 
work fine today. The antique bulbs were connected to a small broadcast re- 
ceiver and arranged in modern circuits for demonstration and presentation 
to the Army Signal Corps by Western Electric. The bulbs matched the per- 
formance of present tubes in reproducing voice and music—in fact, the qual- 
ity compared with high fidelity amplifiers. 
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thermocouple 
extension 
wire in 


MULAMPAIR CABLE 


it 
cuts 
installation 
costs 


When four or more pairs of thermocouple 
extension wires are needed, SERV-RITE 
thermocouple extension cable will reduce 
installation costs several ways. It takes 
considerably less time compared to pull- 
ing individual pairs of wires through 
‘conduit. Cable also permits the use of 
much smaller conduit than for the same 
number of individual wires. It can be 
hung without conduit, or installed in 
open trough or by direct burial. 

The cable, as well as each conductor, 
is color coded. Also, each pair of wire 
is marked for quick identification. 

Cables with multiple pairs of four or 
more conductors of the commonly used 
types are carried in stock. 


Write for Bulletin No. 1200-3 
for specifications and data on SERV-RITE 
thermocouple extension cables, 


W/ 
CLAUD S. GORDON CO. 


Manufacturers 


e Engineers ¢ Distributors 


623 West 30th St., Chicago 16, Illinois 
2011 Hamilton Ave., Cleveland 14, Ohio 
CIRCLE NO. 8 ON PAGE 146 


12 / ISA Journal 





SCANNING 
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Contracts 


NASA has selected three con- 
tractors to conduct individual 
feasibility studies of an ad- 
vanced manned spacecraft as 
part of Project Apollo, next ef- 
fort in manned spacecraft after 
Project Mercury. The firms are 
Convair Astronautics Div., Gen- 
eral Dynamics Corp.; G.E. Mis- 
sle & Space Vehicle Dept., and 
Martin Co. 

General Instrument Corp. re- 
ceived a contract from NBS for 
a low powered, propane-fueled 
thermoelectric generator system 
for the Navy’s first unmanned 
ocean-based automatic weather 
station, now beaming vital 
weather data from 300 miles out 
in the Gulf of Mexico. 

A contract to do development 
engineering on a salinometer, a 
sophisticated salt-measuring de- 
vice used in oceanography, has 
been awarded to Atlantic Re- 
search Corp. by the U.S. Coast 
and Geodetic Survey. 

Propulsion Development Lab- 
oratories has been awarded an 
order from Norair Div., North- 
rop Corp., for 144 boom mounted 
pitot tubes for T-38 Talon super- 
sonic jet trainers. 

The FAA placed a $40,000 or- 
der for additional facsimile 
equipment for its weather map 
service with Crosby-Telectron- 
ics. 

The U.S. Air Force has award- 
ed a $2.5 million contract to 
Hughes Aircraft for electronic 
improvements of automatic arm- 
ament control systems in the 
Air Defense Command’s _all- 
weather interceptor aircraft. 

Pressure transducers for the 
control systems of Nike Zeus 
and Nike Hercules missiles are 
called for in a $115,000 contract 
awarded to Giannini Controls 
Corp. by Western Electric Co. 

The Navy has awarded a $26 
million follow-up contract to 
Bendix Corp. for continued de- 
velopment and evaluation of the 
Eagle missile system. 

A $2.3 million contract to 


Westinghouse Electric for con- 
tinuing development of molecu- 
lar electronics systems was 
awarded by the U.S.A.F. 

Gulf States Utilities Co. has 
named Allis-Chalmers as prime 
contractor to install an auto- 
matic control system in the util- 
ity’s Riverside Power Station, 
Lake Charles, La. 


Sales and Earnings 


Friden reported net sales and 
operating income of $65,449,337 
for the 9 months ended Sept. 30. 
Net profit was $4,018,845. 

Century Geophysical Corp. 
sales totaled $1,833,851 of which 
its subsidiary, Century Elec- 
tronics contributed $834,656 for 
the period ending Sept. 30. 

Bowmar Instrument Corp. 
sales totaled $5,411,822 and net 
earnings were $323,664 for the 
year ended Sept. 30. 

Stelma Inc. net sales totaled 
$881,859 and net profit after 
taxes, $64,964 for the 3 months 
ended Sept. 30. 

Sanborn Co. net sales for the 
9 months ended Sept. 30 were 
$12,407,735 and net profit after 
taxes, $538,383. 

Earnings of Lindly & Co. for 
the 9 months ended Sept. 30 
were $14,245. Net income was 
$5,600. 

For the first nine months of 
1960 Lear, Inc. had operating 
earnings of $1,919,855. Sales 
were $68,207,902. 

Consolidated net income of 
Corning Glass Works and sub- 
sidiaries for the first three quar- 
ters of 1960 amounted to $17,- 
580,333. Net sales: $165,481,036. 

Sales of Litton Industries for 
the first quarter ended Oct. 31 
totaled $52,111,000. Net earnings 
totaled $2,150,000. 

Amphenol - Borg consolidated 
net income for the 9 months 
ended Sept. 30 was $2,307,017. 
Sales were $45,682,420. 

Consolidated net income of 
Electronic Engineering Co. to- 
taled $192,000 for the 3rd quarter 
ending Sept. 1960. Sales totaled 
$1,629,000. 





Ever try threading a needle 
WITH ONE EYE CLOSED 7? 
a 





, a to meet today’s process control requirements with yester- 
day’s instrumentation is like trying to thread a needle with one eye 
closed! Today’s rigid processing demands the accuracy and flexibility 
of Wheelco Capacitrols. Why? Wheelco’s interchangeable unit design 
(see left) for maximum flexibility permits on-the-job instrument modifi- 
cations to meet changing production demands . . . plug-in chassis for 
fast servicing .. . a wide variation of control forms such as time-propor- 
tioning Capacitrols when system inertia compensation is necessary .. . 
or electric-proportioning Capacitrols for saturable core reactor control 
(a Wheelco first). Without qualification, Wheelco Capacitrols offer the 
most accurate and flexible process forms available. Ask your nearby 
; Wheelco sales and service representative to give you complete data on 

The interchangeable unit de- eS # e . iP 

sign of Wheelco Capacitrols all Wheelco instruments. After all, if you’re using obsolete process 

provides the ultimate in con- control instrumentation, we both lose . . . right? 

trol-instrument flexibility ... 

permits on the job modifica- 

tions to meet changing pro- 


duction demands. WRITE FOR In addition, Wheelco Capacitrols 
offer exclusive “Electronic Link 


COMPLETE no-contact control, flexibility of 


ENGINEERING sensing elements, thermocouple 
break protection and many other 
DATA advantages. 


BARBER-COLMAN COMPANY 


BARBER Wheelco Industrial Instruments Division 
Dept. A, 1542 Rock Street, Rockford, Illinois, U.S.A. 

C 0 L M a N BARBER-COLMAN of CANADA, Ltd., Dept. A, Toronto & Montreal 
Export Agent: Ad. Auriema, Inc., N.Y. 
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WEIGHT RATE COMPUTATION 


Gives operator continuous recording 
of actual weight of materials being 
conveyed by belt. For example, T/66D 
Multiplier-Divider calculates actual 
weight-rate from load cell and belt 
speed measurements. 





Analog Computing Systems 
of process mathematics 


both pneumatic and electronic units available 


Analog computing systems have been known _Instantaneous calculation . . . with records to prove 


and used for years. Yet their potential for increas- 
ing process efficiency has hardly been scratched. 
Just look what they can do! Continuous cal- 
culation of all the arithmetic functions: addition, 
subtraction, multiplication, division, square root 
extraction — in any combination. And all done 
automatically by a single packaged system. 


it. No slide rules, no interpolation, no planimeters 
— and most important — no mistakes. 

Because Foxboro Analog Computer Systems are 
relatively low-cost ($2500-5000 average) you can 
“spot” them about your plant for maximum effi- 
ciency. Or, they can be grouped together at a 
central location to solve more complicated equa- 
tions. Pneumatic and electronic systems available. 


And look how it simplifies the operator’s job. 


CALCULATIONS MADE WITH 


FOXBORO 


ANALOG COMPUTING SYSTEMS 
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M745 TEMPERATURE 
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M45 PRESSURE 


™/45 FLOW 
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GAS FLOW COMPUTATION 


In common use in the Gas Industry to 
compensate gas flow readings for 
changes in line temperature and static 
pressure. In the pneumatic system 
shown here, the Foxboro 1/46 Multi- 
plier-Divider and the Square Root 
Extractor allow operator to read cor- 
rected flow directly. 


WHAT CALCULATIONS WOULD 
YOU LIKE TO AUTOMATE? => 





FOXBORO 


REG. U.S. PAT. OFF 


MASS FLOW COMPUTATION 


Calculates dry weight of a slurry flow- 
ing through a pipeline. In this elec- 
tronic system, flow rate and density 
measurement are multiplied together 
with a Foxboro T/66D-1 Multiplier. 
Operator can then read flow directly in 
Dry-Tons-Per-Minute. 


Foxboro, Mass. 


My process is......... 
I want to compute 


Name 
Position........... 
Company 


wm mm rn meee ween enn 


BTU COMPUTATION 


Determines actual amount of heat 
being introduced to, or removed from, 
a@ process. Electronic system shown 
uses a Foxboro T/66D Multiplier-Divid- 
er to produce a signal equal to prod- 
uct of flow and temperature differ- 
ence. Operator reads directly in Btu's. 


The Foxboro Company, 341 Neponset Ave. 


| have a process computation | should like to automate. Can a Foxboro Analog 
Computing System do it for me? 











Lb. /min 
Gal/hr 


Ft/sec 


RPM 


Mach No. 


Now you can read them all... 
directly, instantly with 

Erie Instru/mation Model 740 
Frequency Counter and 


Preset Translator 


Model 740 designec r monitoring any fre 
quency to 120,000 cps and converting directly to 
physical units using standard transaucers One 
example is in flow calibration systems for engines 
or turbines where |b/sec or gal/min of flow is a 
requirement. Rate measurement applications in 
ude Flow, linear velocity and production mon 
toring (articles or volume per unit time). Physical 
nits of interest (e.g. lbs/hr) are displayed with 
ne NIXIE readout. The Model 740 can also be 

ed as a preset time interval generator and per 

random event counter 

jular onstructior manual or automatic re 

j and fine increment time base selection are 
ther quality features that make the 740 an out 
Jing instrument. Write for complete technical 


formation t 


ERIE PACIFIC, DIVISION OF 
ERIE RESISTOR CORPORATION 
12932 S. Weber Way 


Hawthorne, California 
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English Abstract Service of Russo-Chino 
Articles Proposed by U.S. Commerce Department 


The Office of Technical Serv- 
ices, U.S. Department of Com- 
merce, is considering resuming 
the publication of English ab- 
stracts of selected articles from 
the Soviet Bloc and Mainland 
China Technical Journals. 

Before offering this plan how- 
ever, OTS is currently conduct- 
ing a survey to find out if the 
public is interested in a sub- 
scription program of such ab- 
stracts. 

The proposed new service 
would replace the recently dis- 
continued OTS dissemination of 
abstracts of articles in certain 
USSR technical publications. 
The former service was discon- 
tinued because of the lack of 
public demand. The new service 
will not be offered unless de- 
mand is sufficient to justify such 
a program. 

A list of the six subject cate- 
gories under which distribution 
of abstracts would be effected is 
listed below with prices. 

The abstracts covering Cate- 
gory V have, in the past, con- 
tained information on USSR 


developments in automation, 
telemechanical systems, test ap- 
paratus, industrial instrumenta- 
tion, computers, and other areas 
of instrumentation. 

The Commerce Dept. feels 
that these abstracts have in the 
past provided a valuable service 
to instrument men, and resump- 
tion of this service would be 
welcomed by all concerned with 
scientific and industrial hard- 
ware. 

The new series of abstracts 
would be distributed once a 
month on an experimental six- 
month subscription basis. Dis- 
semination would begin about 
January 15, 1961. The time 
schedule for preparing, publish- 
ing and making these abstracts 
available to the public would 
approximate 70 to 120 days from 
the date of the nontranslated 
journal in which the articles 
appeared. 

Those interested in the OTS 
service are urged to write im- 
mediately to: Office of Techni- 
cal Services, U.S. Dept. of Com- 
merce, Washington 25, D.\C. 





Physics, Geophysics, Astro- 
physics, Astronomy, Astro- 
nautics, Applied Mathematics 
Chemistry, Chemicals, 
Chemical Products 

. Metallurgy, Metals, Metal 
Products, Non-metallic 
Minerals 

. Engineering (Mech., Elec., 
Aero., Nucl., Pet., Struct.,. 
Civ.) Machinery & Equip. 
(Gen & Special Purpose) 
Communications, Transp., 
Navig., Electric & Electronic 
Equip., Systems & Devices, 
inc. Aircraft & Missile Equip. 

. General Science & Misc., inc. 
Meteorology, Oceanography, 
Biology, Astrobiology, Botany, 
Zoology, Medical Science, 
Aeromedicine, Education, 
Fuels, Fuel Products, Power, etc. 





SUBJECT CATEGORIES OF SELECTED ABSTRACTS 


Estimated 
No. of Ab- 
stracts 
per Month 


225 $ 9.00 


150 6.00 


Experi- 
mental 
6-Month 
Subscrip- 
tion Cost 


18.00 











Contracts 


A pressure control system on 
a large blowdown wind tunnel 
recently placed in operation by 
the English Electric Co. was sup- 
plied by the CompuDyne Corp., 
Hatboro, Pa. The tunnel is lo- 
cated at Warton Aerodrome, 
near Preston, England. Compu- 
Dyne’s contract included an an- 
alog study to insure correct 
component application, accura- 
cies and run times. 


Complete electric control and 
drive equipment for a reversing 
cold mill addition to the Indian 
Aluminum Co. installation in 
Calcutta, India, will be shipped 
early this year by International 
G.E. More than 21 electric mo- 
tors, including a 1000  horse- 
power d-c mill type for the main 
drive, as well as associated con- 
trol equipment, will be sent to 
India under a $300,000 contract. 


A 400 pound, 160 kva aircraft 
electric system developed by 
Westinghouse Electric has been 
selected for the new Vickers VC- 
10 jet powered transoceanic air- 


liner. British Overseas Airways 
Corp. has purchased 35 of the 
150-passenger VC-10 planes from 
Vickers Armstrong of Wey- 
bridge, England. The $450,000 
Westinghouse order covers 
equipment for the first 10 of 
these planes. A Westinghouse li- 
censee, Plessey Co., Ilford, Es- 
sex, will manufacture the re- 
maining systems for BOAC 
which has an option on 20 addi- 
tional VC-10s. 


Clark Bros. delivered 3 gas 
turbine centrifugal compressor 
sets to Trans-Canada Pipe Lines 
to power 3 new compressor sta- 
tions in the latter’s multi-million 
dollar expansion program to 
export natural gas to the U.S. 


Perkin Electronics recently 
constructed and shipped to Peru 
a 4000 kw silicon rectifier power 
supply. The installation is to be 
used by the W. R. Grace Co., 
Lima, for the manufacture of 
chlorine. 


Racine Hydraulics and Ma- 
chinery Inc. has licensed E. P. 
Allam & Co., London, to manu- 
facture and distribute RH&M’s 
soil compaction equipment. 


OUTSTANDING 


ERIE INSTRU /MATION 


700 SERIES COUNTER-TIMERS 


Here is a beautifully designed line of 
compact instruments of unusually high 
quality, performance and depend- 
ability for use in laboratories, original 
equipment and production lines 
where accurate measurement of 
events-per-unit time, period, or 
elapsed time is important. Operator- 
designed panels and in-line NIXIE 
readout assure positive, direct read- 
ing. Modular construction gives great 
flexibility and ease of maintenance 
and makes these instruments the most 
compact of any on the market. If you 
are looking for reliability, versatility 
and quality combined with reason- 
able price, the ERIE INSTRU/MATION 
700 series of counter-timers deserves 
your serious consideration. Write for 
complete catalog to: 


Model 740 


Model 722 


FREQUENCY-PERIOD COUNTER 


Model 720 
FREQUENCY COUNTER 


for events per-unit time 


Model 723 
TIME-INTERVAL COUNTER 


for measurement of 
elapsed time between events 


Model 724 
PRESET RATIO COUNTER 


1 to 10,000 times ratio of two input signals 


“QUALITY WHERE IT COUNTS” 
Model 725 


UNIVERSAL COUNTER-TIMER 


precise measurement of 


frequency, period and time intervo 


ERIE PACIFIC, DIVISION OF ERIE RESISTOR CORPORATION 
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PRODUCT 
APPLICATION 


HANSEN 


SY/NWGWWOL 


TIMING MOTORS 


HANSEN 


MANUFACTURING 
COMPANY, INC. 


PRINCETON, INDIANA 


ISA Journal 


systems 


using reset clock movements 
powered by Hansen SYNCHRON motors 


MINNEAPOLIS-HONEYWELL REGULATOR 

COMPANY incorporates Hansen SYNCHRON 
Clock Movements in its Indicating Clocks and 
Master Control Systems — for installation in 
schools, public buildings, in industry, or wher- 
ever accurate time must be maintained. Single- 
dial Indicating Clocks are coordinated by 
Master Clock Programming, with automatic 
correction — to compensate for deviations 
caused by current fluctuations — available 
either on an hourly or 12-hour correction basis. 
Hourly correction resets the clock which may 
be from 55 seconds fast to 59 minutes slow 
depending on current fluctuations, at two min- 
utes before the hour. The 12-hour correction 
occurs between 5:00 and 5:30 o'clock, auto- 
matically resetting clocks up to 12 hours slow. 


HANSEN SYNCHRON CLOCK MOVEMENTS 
were chosen by Minneapolis-Honeywell because 
of satisfactory power and dependability expe- 
rienced by a previous supplier to the firm. 
Hansen SYNCHRON motors are connected to 
reset movements through a gear, clutch and 
cam arrangement. The clock systems operate 
with 60-cycle and 24-volt motors, on 115-volt 
current — generally most readily available on 
typical installations. 

SEND TODAY for informative folder containing specifications 


and technical data on all Hansen SYNCHRON motors and 
clock movements. 


HANSEN REPRESENTATIVES: 

THE FROMM COMPANY 

5150 W. Madison, Chicago, Illinois 

H. C. JOHNSON AGENCIES, INC. 

Rochester, N. Y. — Buffalo, N. Y. — Syracuse, N. Y. 
Binghamton, N. Y. — Schenectady, N. Y. 
ELECTRIC MOTOR ENGINEERING, INC. 

Los Angeles, Calif. — (Olive 1-3220) 

Oakland, California 

WINSLOW ELECTRIC CO 

New York, N.Y. — Essex, Conn. (SOuth 7-8229) 
Philadelphia, Penn Cleveland, Ohio 


Sweet's Product 
Design File 


a 
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4 ON THE MOVE 


Expansion 





Dresser Industries has formed 
a new division, Dresser Elec- 
tronics, which will include two 
Dresser subsidiaries, Southwest- 
ern Industrial Electronics and 
Hermetic Seal Transformer Di- 
vision. 

Ground was broken recently 
for a new multi-million dollar 
electronics center for the Bendix 
Pacific Division on an 80-acre 
site in the northern San Fer- 
nando Valley, Cal. 

The 2% year old Boston firm 
of DI/AN Controls has estab- 
lished a new laboratory and 
manufacturing facility in Moun- 
tain View, Cal. 


The formation of a new Divi- 
sion, Advanced Power Systems, 
by Electro-Optical Systems will 
be directed to research and de- 
velopment activities in basic en- 
ergy conversion. 


ElectroTec Corp. plans to con- 
struct a 30,000 sq. ft. plant this 
year of a 10 acre site in West 
Caldwell, N.J. 


Control Data Corp. has estab- 
lished a Research Laboratory in 
St. Louis Park for the purpose 
of conducting advanced investi- 
gations in the digital electronics 
field. 

Osborne Electronics Corp. has 
opened a new Component Divi- 
sion in Southern California. 

Military Magnetics Dept. is 
the name of the new unit cre- 
ated by Varian Associates to 
concentrate on military appli- 
cations of magnetometry. 


In its third expansion move 
in as many years, General 
Atronics opened an additional 
plant in West Conshohocken, 
Pa., to house research labora- 
tories, sales and administrative 
offices. 

Telecomputing Corp. has be- 
gun construction on the first 
building of its 500,000 sq. ft. 
manufacturing and engineering 
facility in Chatsworth, Cal. 


(Please Turn to Page 21) 




















SKINNER 2-way and 3-way 
BX Solenoid Valves 


for high: flow, heavy-duty industrial use 


Skinner combines unique diaphragm 
assembly and V5 solenoid 
operator in new L Series valves 


Skinner has now combined its 
famous V5 solenoid operator with 
a unique diaphragm assembly in 
a new line of two-way and three- 
way valves—the versatile L Series. 

Unusually 
by this new diaphragm assembly. 
The 3-way diaphragm consists of 
two tough laminates of nylon 
fabric coated with a Buna-N rub- 
ber separated by a thin Teflon 
disk. The assembly is virtually 
100°, supported in the open and 
closed positions with only a very 


long life is assured 


small area exposed to pressure 
differential during operation. Life 
tests show that this type of di- 
aphragm far out-performs all 
others tested. 

The two-way diaphragm and 
spindle assembly supports a seal 
retainer and soft, synthetic seal 
which provides bubbletight seal- 
ing of the main orifice. This seal 
fits on a shoulder which extends 
beyond the seat and helps to 
cushion the closing motion—thus 
minimizing water-hammer. 


A—Transparent view of normally closed 3-way solenoid valve 
B—Front view of diaphragm assembly 
C—Spindle seal retainer and diaphragm assembly 


Low cost 2-way and 3-way valves to meet your high flow 


Skinner L Series solenoid valves 


feature forged naval brass bodies, 
stainless steel and brass internal 
parts. They are available nor- 
mally closed, normally open and 
directional control in standard 
and explosion-proof construction. 

In addition to the many exclu- 
sive features, these Skinner valves 
are low in price, and with one 


industrial requirements 


model—a 2-way normally closed 
valve—available at especially low 
budget cost. 

All 3-way and 2-way normally 
open valves are supplied with a 
piped exhaust return. For cata- 
logs and complete information, 
contact a Skinner Distributor 
listed in the Yellow Pages or 
write us at the address below. 


SKINNER L SERIES SPECIFICATIONS 


TWO-WAY THREE-WAY 








Pipe Sizes, NPTF ee eg a 


Orifice Sizes 








Operating | M 
Pressure " 
Differential ) 


5 PSI (%” 10 PSI) 
150 PSI 


5 PSI 
150 PSI 


in‘mum 
aximum 








Normally closed 
Normally open 


Normally closed, 
Normally open, 
Directional control 


Position 


Leakage Bubbletight 


Bubbletight 


Minus 40°F to 
plus 180°F 


Minus 40°F to 
plus 180°F 


Temperature Range 
(Ambient and Media) 
*has 42” orifice 


Cutaway views of 2-way and 3-way valves showing 
how the unique diaphragm assembly and solenoid 


operator are combined in these new valves. 


Skinner solenoid valves are distributed nationally. 


When you specify solenoid valves, specify Skinner. 
ELZCTRIC 


KINNER VALVES 


SKINNER ELECTRIC VALVE DIVISION 


THE CREST OF QUALITY SKINNER PRECISION INDUSTRIES, INC. « NEW BRITAIN, CONNECTICUT, U.S.A. 





(Companies, from Page 18) 

The opening of a new Boston 
division to carry out theoretical 
and experimental studies in the 
field of communications and 
theory and information process- 
ing was announced by Devel- 
opment Engineering Corp. 
(DECO). 

Hewlett-Packard Co. has 
formed a new division for the 
development and manufacture 
of precision components used in 
electronic instrumentation. The 
new Precision Components Di- 
vision will be headouartered at 
the company’s main plant in 
Palo Alto, Cal. 

Airtronics, Inc., subsidiary of 
Scovill Mfg. Co., is currently 
constructing a million-dollar 
plant in suburban Washington, 
D.C. to allow continued expan- 
sion of the company’s line into 
the commercial electronics in- 
struments and communications 
field. 


Mergers & Acquisitions 


Schaevitz Engineering has ac- 
quired the assets of Smith & 
Macgeorge, specialists in the de- 
velopment of electronic instru- 
ments. 

Narmco Industries, wholly- 
owned subsidiary of Telecom- 
puting Corp., recently purchased 
Electro Instrument’s research 
facility, a 43,000 sq. ft. unit im- 
mediately adjacent to Narmco’s 
Research & Development Divi- 
sion in San Diego’s Research 
Park. 

Missile Systems Corp., has an- 
nounced the acquisition of Data- 
Mation, Inc. of Los Angeles. 

Consolidated Electrodynamics 
Corp., subsidiary of Bell & How- 
ell, has acquired the Nuclear 
Division of American Electron- 
ics of Culver City, Cal. 

Precision Circuits, Inc., has 
acquired Molecular Electronics 
as a subsidiary. 

In a transaction marking its 
entry into the aero-electronics 
field, Menasco Mfg. Co. has ac- 
quired ownership of Micro Gee 
Products of Culver City. 

American Electronics and 
Electronic Specialty Co., both of 
Los Angeles, announced that 
negotiations are proceeding on 
a plan of consolidation. 
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Cut costly 
design time... 


EMCOR 


pre-engineered 


STANDARD 
CABINETS 


Costly design time and modification of custom type enclosures are a thing 
of the past. EMCOR meets your enclosure requirements with over 600 
standard basic frames and thousands of component parts and associated 
equipment. Only EMCOR, the originator of the Modular Enclosure System 
provides the ultimate in design, flexibility, compatibility, rugged struc- 
tural capobilities, beauty and quality controlled craftsmanship in the 
fabrication of metal enclosures. Let EMCOR "Know-How" serve and 
save for you. Write for Condensed Version of Catalog 106 Today! 


Originators of the Modular Enclosure System 


Ingersoll propucts DIVISION 
BORG-WARNER CORPORATION 
630 Congdon Avenue, Dept. 1222, Elgin, Illinois 
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SCANNING \COMING EVENTS 


Texas A&M Sponsors 
Instrumentation Meeting 


A Symposium on Instrumenta- 
tion for the Process Industries 
will be held January 25-27, 1961 
at College Station, Texas. 


Presented by the Chemical En- 
gineering Department, Agricul- 
tural and Mechanical College of 
Texas, the 1961 Symposium is 
the sixteenth in the series. 


The subject matter is limited 
so that primary emphasis is 
placed on application to contin- 
uous processes. The series is de- 
signed to lead to an improved 
understanding of the principles 
and practice of instrumentation 
as applied to petroleum refin- 
eries, natural gasoline and cycl- 
ing plants, chemical plants, or 
various operations employing the 
continuous flow of fluids. 


Particular attention will be 
paid to new developments. The 
material will be on a practical 
engineering level. The talks will 
be directed toward all engineers 
whose work requires knowledge 
of industrial instrumentation, 
that is, toward instrument, de- 
sign, process and operating engi- 
neers. 


Fifteen speakers will be fea- 
tured, all of whom are experts 
in the fields of process instru- 
mentation and control. Some of 
the speakers and paper titles 
are: C. L. Manzic, Moore Prod- 
ucts Co., “Pneumatic Control 
Systems”; Harry Moore, Esso 
Research & Development, ‘“Eco- 
nomics of Instrumentation”; 
Frank Harvey, Greenbriar In- 
struments, “Process Chromatog- 
raphy”; N. B. Nichols, Taylor 
Instrument Cos., “Electronic 
Control Loops”; N. E. Swanson, 
Swanson Engineering Co., “In- 
strumentation of a Modern Ce- 
ment Plant”. 


All persons interested in the 
Symposium subject are invited 
to attend. Registration fee is 
$10.00 per person. It entitles the 
registrant to attend all lectures 
and to receive a printed copy of 


22 ISA Journal 


the proceedings, which will be 
mailed after the course is com- 
pleted. Additional charges will 
be made for room rent, banquet 
and the social evening. 


A registration desk will be lo- 
cated in the Memorial Student 
Center on the campus. It will be 
open on the afternoon and eve- 
ning of January 24 and during 
the meeting. Badges and ban- 
quet and social evening tickets 
will be dispensed there and bul- 
letins concerning the Symposium 
will be on display. There will be 
no pre-registration. 


Equipment exhibits of an edu- 
cational nature will be located 
in the Memorial Student Center. 
In order not to interfere with the 
lectures, the exhibits will be 
closed while the regular sessions 
are in progress. 


It is the responsibility of the 
registrants to obtain their own 
housing in one of the many ho- 
tels located in College Station. 


Over 500 persons are expected 
to attend the Symposium due to 
the many industrial plants in the 
Southwest which operate by the 
continuous processing of fluids. 


Top Steelmen to Address 
lron & Steel Conference 


Two vice presidents of leading 
steel companies will be the fea- 
tured speakers at the Eleventh 
Annual ISA Conference on In- 
strumentation for the Iron & 
Steel Industry, March 8-9, 1961 
in the Pick-Roosevelt Hotel, 
Pittsburgh, Pa. 


The two-day conference will 
feature as its keynote speaker, 
M. W. Lightner, Vice President, 
Applied Research, United States 
Steel Corporation and as its ban- 
quet speaker, J. H. Strassburger, 
Vice President, Research & De- 
velopment, National Steel Corp. 


Some 18 technical papers on 
steel instrumentation will be 
presented at the Conference 
which will be capped by a ban- 
quet to be held Thursday night, 
March 9 at 6:30 P.M. 


An additional feature to this 
year’s Conference will be a field 
tour of the Jones and Laughlin 
Steel Corporation mill at Ali- 
quippa, Pa., on Friday, March 
10 following the Conference. 


Due to the increased integra- 
tion of instrumentation in the 
steel making process, the Con- 
ference, sponsored by the ISA 
Pittsburgh Section, has become 
a yearly highlight of the steel 
industry. Over 500 engineers 
from all over the country are ex- 
pected to be in attendance dur- 
ing the presentation of technical 
papers. 


Additional information may be 
obtained from J. L. Wallace, 
Weirton Steel Co., Weirton, West 
Virginia. 


250 Papers Planned For 
Temperature Symposium 


Temperature measurement 
from absolute zero to 10,000°k, 
with interests ranging from the 
temperature of the human body 
to the temperature of the sun, 
will be featured in the 250 papers 
presented at the 1961 Symposium 
on “Temperature — Its Measure- 
ment & Control in Science & 
Industry.” 


Slated for Columbus, Ohio, 
March 27-31, the Conference is 
sponsored by the American In- 
stitute of Physics, the National 
Bureau of Standards and ISA. 


Temperature ranks as one of 
the most important of the physi- 
cal quantities, and its measure- 
ment and understanding have 
provided some of the most dif- 
ficult and challenging problems 
in experimental and theoretical 
physics. 


The 250 papers scheduled for 
presentation come from univer- 
sities, government and military 
research laboratories, and indus- 
trial research laboratories in this 
country, as well as from research 
centers in Australia, Germany, 


(Please Turn to Page 24) 











THE RIGHT COMBINATION cc test components to but 


an effective fluid control system are offered by BS&B. The number of systems are countless because each 


process requires its own analysis to select the right combination. Seldom can a previously used combina- 
tion be used in its entirety for a new application or for the improvement of an existing one. Chances are 
your process needs a new combination. Let BS&B give you this combination ...the right combination to 
best maintain your product quality, and at the lowest possible cost. With BS&B standing behind this 


combination and the performance of its components, you have the assurance of the right combination. 


Act Now. Contact your local BS&B office or Dept. 4-EH1, 301 N. Cincinnati, Tulsa, Okla., LUther 7-8441. 


RSG BLACK, SIVALLS & BRYSON 
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MAGNA-PLAC 
nameplates 
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Two complete alarm points 
in each cabinet position con- 
serve panel area and reduce 
system cost. 


e Nearly 5 sq. inches of engrav- 


ing area for each point 
AO and AF sequences standard 


Conforms to regular De-Line 


construction features & quality 


All plug-in units are hermetic- 


ally sealed 


ba INSTRUMENT 
CORP. 


3101 N. Lowell Ave., Chicago 41, Ill. ~ 


Representatives in all principal cities 


FOR MORE INFORMATION 


sign cad attach coupon to company 
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—— 


CIRCLE NO. 16 ON PAGE 146 


ISA Journal 


| 


| 


| 
| 
| 
| 
| 
| 
| 
| 


Scanning/Coming Events, from Page 22 


Netherlands, Canada, USSR, Ja- 
pan, Great Britain and France. 


The Symposium is organized 
into 40 sessions, devoted to such 
topics as: Basic Concepts of 
Temperature, Temperature 
Scales, Thermocouples, Resist- 
ance Thermometers, Gas Ther- 
mometers, Spectroscopic Meth- 
ods, Pyrometry, Miscellaneous 
Methods, Automatic Methods for 
Measurement & Control, Meas- 
urement in Dynamic Systems, 
Special Sources of Temperature, 
Cryogenics, Plasmas, Tempera- 
ture Measurement in Geophy- 
sics, Temperature Measurement 
in Astrophysics, and Tempera- 
ture Measurement in Biophysics 
and Medicine. 


For further information con- 
tact the program chairman, C. 
M. Herzfeld, National Bureau of 
Standards, Washington 25, D.C. 


| Aero-Space Symposium 
| Being Formulated 


Sessions in space, underwater, 
missiles, aircraft, biomedicine 
and air traffic are scheduled for 
the 7th Annual Aero-Space In- 
strumentation Symposium to be 
held April 30 through May 4, 
1961 at the Adolphus Hotel, Dal- 
las, Texas. 


The Aero-Space meet is the 
outgrowth of the Flight Test In- 
strumentation Symposium _§in- 
augurated in Wichita, Kansas in 
1955. Succeeding annual meet- 
ings have been held in Fort 
Worth, Los Angeles, New York, 
Seattle and San Diego. 


The Symposium is best known 
for its concentration on the 
user’s problems and _ solutions. 
The 1961 meeting will be high- 
lighted with panel discussions by 
competent authorities and work- 
shop sessions. The workshops 
will consist of informal discus- 
sions on particular subjects. and 
problems. 


Many Aero-Space organiza- 
tions consider this Symposium 
the primary technical meeting 
for contacting other engineers 
engaged in aero space testing. 
A large number of leaders .of 
test instrumentation activities 
have attended a majority of the 


meetings. The continuity of this 
group permits a program de- 
voted to new aspects of testing 
and critical revisions of the state 
of the art. 


To promote informal contacts 
a special feature of the Sympo- 
sium will be an IBM tabulation 
of former attendees and pre- 
registrants vs. their specialties. 
This information will be printed 
and available at the Symposium. 


Format of the Symposium is 
aimed at the technical decision 
level and lower to middle man- 
agement. The program format 
and techniques of implementa- 
tion constitute a “blend” of the 
best characteristics of the previ- 
ous Flight Test Instrumentation 
Symposia. 


For further information, con- 
tact program chairman, W. J. 
Gabriel, Rt. 3, Box 36, Fort 
Worth, Texas. 


Southeastern Conference & 
Exhibit Slated for April 19-21 


The Seventh Annual South- 
eastern Conference and Exhibit, 
sponsored by ISA District III, 
will be held April 19-21, 1961 in 
Charlotte, North Carolina. 


The program features a top 
level Management Symposium 
scheduled as a concurrent event 
with the technical sessions. In 
addition, a Maintenance Clinic 
will be held. 


The growing problem of labor 
and automation will be frankly 
dealt with in an unprecedented 
discussion by nationally-known 
representatives of industry and 
the AFL-CIO. 


The modern Charlotte Library 
will be the site of the Confer- 
ence. The Exhibit which official- 
ly opens on April 19, will be held 
at the newly rebuilt Charlotte 
Park Center, which has over 14,- 
000 square feet of air-conditioned 
exhibit space. 


The Management Symposium 
will begin Wednesday, April 19 
and continue through Friday, 
April 21. Program highlights in- 
clude the purpose, function and 
goals of management, the pur- 
pose of instrumentation and 
what it can do for management, 





labor problems arising from in- 
strumentation, management’s fu- 
ture economics problems, and 
the place of instrumentation in 
the economic future. 


Technical sessions are also 
slated to start Wednesday, high- 
lights of which are two Engi- 
neers’ Clinics on valve selection 
and sizing. Other papers include 
instrumentation in various in- 
dustrial plants, solid state de- 
vices, cascading control loops, 
electronic control systems and 
density and viscosity measure- 
ments. 


Further information can be ob- 
tained from host chairman, E. 
M. Seagrave, Celanese Corp. of 
America, P.O. Box 1414, Char- 
lotte, North Carolina. 


Pulp & Paper Symposium 
Solicitation for Papers 


The National Symposium on 
Pulp & Paper Instrumentation 
will be held at the Northland 
Hotel, Green Bay, Wisconsin, 
May 10-12, 1961. 

The Symposium is co-spon- 
sored by ISA and the Technical 
Association of Pulp and Paper 
Industries (TAPPI). 


February 10 is the deadline 
for review of proposed papers. 
March 10 is the deadline for ab- 
stracts and printing. 

Authors should direct paper 
proposals to: J. W. Replogle, Jr., 
Senior Project Engineer, Panellit 
Service Corp., 7401 North Ham- 
lin, Skokie, Illinois. 


Telemetering Conference 
Call for Papers 


The 1961 National Telemeter- 
ing Conference is slated for May 
22-24, at the Sheraton Towers 
Hotel, Chicago, Illinois. 

The NTC is jointly sponsored 
by five technical societies: ISA, 
American Rocket Society, Insti- 
tute of Aero-Space Sciences, In- 
stitute of Radio Engineers, and 
American Institute of Electrical 
Engineers. 


The Chairmanship is rotated 
among the societies with IAS 
serving as this year’s host so- 
ciety. 

All paper proposals should be 
directed immediately to the pro- 
gram chairman, Jack Becker, 
AC Spark Plug Div., General 
Motors Corp., Milwaukee, Wis. 
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TRINITY SQU ENE 


LOW COST, DEPENDABLE 
INSTRUMENT AIR- 


Increase dependability and accuracy of 
measurement and control in your system by 
specifying a dependable Trinity Heat-Les 
Dryer. These amazing dryers, operating on 
a principle so simple, yet so efficient, are 
establishing unparalleled operating records 
in over a thousand installations. 





Trinity Heat-Les Dryers are avail- 
able in standard models ranging 
from 2 SCFM to 5000 SCFM. Units 
up to 200 SCFM are available from 
stock 


Low initial cost 


No increase in effluent gas temperature 
Low installation costs 
Low operating and maintenance costs 


Built-in safety system provides dry air for 
extended period after power failure. 


ee 


ALSO HEAT-REACTIVATED DRYERS 


Trinity alse ~ffers a complete range of capacities 


in heat-re: 
design, ¢ 


performan-: for this type dryer 


vated type dryers of an advanced 
ing the greatest economies and 
WRITE FOR 


COMPLETE TRINITY DRYER AND ACCESSORY 


TECHNICAL MANUALS... 


Completely eliminates costly electric or 
steam heaters 





World leader in dry gas/air systems 





Heat-Les Dryers @ Heat-reactivated Dryers 


Thermocouples and Thermowells 


CORPORATION 
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stemelele) 
ROLLS 


WITHOUT 
A DISH 


... her conscientious workma; ship watches over 
RECORDING CHART RELIABILITY 


“Dish” occurs at the core end of a roll chart wound 
with incorrect tension. It means loose winding — 
and can lead to trouble. 

Lois Deinhart, one of GC’s experienced rewind 
operators, helps prevent this trouble from ever 
occurring. Here she is operating one of a battery 
of high speed precision rewind machines that roll 
strip charts to the exact length and tension required. 
Inspection by Loisand other skilled operators allows 
only perfect rolls to pass for shipment. 

Because of special equipment and specially 
talented people, GC has become the world’s largest 
manufacturer of recording charts—producing rolls, 
for instance, for virtually every make of strip chart 
recording instrument on the market. Over 70 differ- 

<2 


ent types of cores are available, each suited to the 
requirements of a specific instrument. End of roll 
indicators can be provided for visual, mechanical or 
electronic alarms. 

GC’s stock catalog lists over 15,000 different 
types of circular, strip and rectangular charts. We 
also design and produce special purpose charts to 
fit your most exacting needs. 

More than 5,000 chart users have come to rely 
on GC Recording Charts for accurate, dependable 
performance—chart after chart—year after year. 
In fact, GC Charts must be good to sell so well for 
so long. Try them yourself! Let us send you our 
complete Stock List, and sample charts for one of 
your instruments. 





RECORDING 
CHARTS 


Distributed by: 

TECHNICAL SALES CORPORATION 
189 Van Rensselaer St., Buffalo 10, N; Y. 
A Subsidiary of 
GRAPHIC CONTROLS CORPORATION 








ISA Journal 
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EVERY USER OF 
OSCILLOGRAPHS 


Should have this 
FREE PORTFOLIO 
=| | 


This portfolio, yours for the asking, 
tells eight ways you'll benefit by 
standardizing on GC direct-writing 
charts. It holds a sheaf of samples 
to give you the “‘feel’’ of the ultra- 
smooth, specially milled paper on 
which GC Charts are printed. On 
the back is a handy guide for order- 
ing the GC direct-writing charts 
that will meet your needs. 


For unique convenience, you can 
place a single order for a whole 
year’s supply of GC direct-writing 
charts specifying periodic ship- 
ments to meet your needs. Right 
now, get the complete story. Write: 


RECORDING 
CHARTS 








Distributed by: 

TECHNICAL SALES CORPORATION 
A Subsidiary of: 

GRAPHIC CONTROLS CORPORATION 
—-—-—- Use This Coupon-—-—-—4 


TECHNICAL SALES CORPORATION 


189 VAN RENSSELAER ST., DEPT. IS 
BUFFALO 10, NEW YORK 


Please send me your new portfolio of infor- 
mation and samples of GC direct-writing 
charts. No’ charge or obligation, of course. 


Name_ 
Firm 


Address 
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SCANNING 


STANDARDS 





Dr. J. K. Taylor, 
codeveloper of the 
new coulometric 
titration technique, 
sets controls prior 
to an analysis. 


Purer Standards By Coulometry 


A new coulometric analysis 
technique recently has been de- 
veloped by out National Bureau 
of Standards scientists Dr. J. K. 
Taylor and S. W. Smith, which 
provides precision of one part 
in 100,000 for establishing the 
purity of chemical standards. In 
addition, the method is simpler, 
quicker and easier than most 
gravimetric and volumetric de- 
terminations. Results reliable to 
a few thousands of one percent 
can be achieved for both acids 
and bases. 

Coulemetric analysis is based 
on Faraday’s law: the Weight of 
substance produced at an elec- 
trode (in an electrolyte) is ex- 
actly proportional to the amount 
of electricity passed through the 
solution. Because this law is in- 
dependent of temperature, solv- 
ent or concentration, and be- 
cause methods for electrical cur- 
rent measurements are very ad- 
vanced, coulometric standardi- 
zations are highly accurate and 
convenient — even suitable for 
automatic operation. 

There are two classes of cou- 
lometric analysis. 1. Constant 
current: current is held exactly 
constant and time to completion 
of the electrochemical reaction 


is measured. Then time multi- 
plied by current and divided by 
Faraday’s constant yields the 
amount of substance. 2. Con- 
trolled voltage (variable cur- 
rent): working electrode voltage 
is controlled to produce the de- 
sired reaction. Thus, current de- 
creases continuously to zero at 
reaction completion. Amount of 
substance is found by integrat- 
ing current and dividing by Far- 
aday’s constant. These two new 
coulometric methods together 
are producing chemical stand- 
ards of new high purity for 
American science and industry 


The coulometric titration cell. Cathode 
chamber (C), and anode chamber (A) 
are separated by sintered glass disks 
(1, 2, 3) and agar plug (P). 
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Flush-Mounting 






or 
Portable 






More speed, flexibility and reading ease 
than any other integrating recorder 


Accurate, quantitative analysis of any variable that depends on the 
precise measurement and integration of the curve may be obtained with 
the TI Integrating Recorder. The integrator channel is installed as a 
second channel in a standard wide-grid, single-channel servo/riter 
recorder. It consists of a special potentiometer-amplifier-servo arrange- 
ment and activates an overlapping “area trace” automatically and simul- 
taneously with the signal trace. 






Three different maximum count rates are readily obtained through an The New 
adjustable gear system up to a maximum of 40,000 area counts per T/I Integrating Recorder 
minute. The counting rate linearity is + 0.5% of full scale. is particularly suited for 


Note that the integrating signal utilizes the full chart scale to provide Gas Chromatography 
faster, easier reading. Traverse of the full scale represents 1,000 counts. applications. 
If the integral exceeds 1,000 counts, the integral “folds” and completes 
its excursion in the opposite direction. You may reset the pen to either 
margin between each peak or at the start of each integration for easier * 

~.._ Miey F 









interpretation. The integrating circuit may be set to any assumed zero 
point in the span of the recorder signal. 2 é 





The Integrator Recorder is offered with either portable or flush-mounting 
servo/riter recorders. Or, the Integrator Unit may be factory installed in 
your existing wide or dual chart servo/riter recorder. In fact, many * 
flexible arrangements are possible . . . let TI’s recorder engineers work * 
with you on specific applications. 






*A Trademark of Texas Instruments 


Write for complete information... 


INSTRUMENTATION 2° TEXAS INSTRUMENTS 


INCORPORATED 
GROUP OF GEOSCIENCES & INSTRUMENTATION DIVISION 
3609 BUFFALO SPEEDWAY * HOUSTON 6, TEXAS 
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DATA HANDLING 





10,000 Lines/Minute 


Raytheon’s Industrial Components 
Division has just introduced a new 
electro-static “printer tube” that 
converts electric signals into print- 
ing at 20,000 characters per second— 
10,000 lines a minute! Pictures of 
magazine-illustration quality also 
can be printed (see photo). 


new printer tubes resemble 
fluttened cathode-ray tubes. Sealed 
through their faces are stubbles of 
tiny wires, 0.001” thick and 250/sq 
in. The varying CR beam current 
sweeping across the wire stubble 
inside the tube passes through the 
wires to deposit electrostatic charges 
on paper passing across the wire 
stubble outside the tube. Powder 
sticking to charged areas is made 
permanently visible by spraying on 
fixative. 


These 


Applications: Raytheon offers 3”- 
size print tubes designed especially 
for addressing of magazines, big 
mailing lists, etc. Address data stored 
on tape is printed out at 2 million 
per 8-hour day 18 times faster 
than present methods. Or, news 
photos, police portraits, bank state- 
ments, railroad waybills, and mili- 
tary maps can be flashed across the 
country in a few seconds by the 
larger Raytheon print-tubes, Obvious 
use: as printouts for high-speed com- 
puters and data systems 


Raytheon engineer L. T. Jansen holds 
a new’ ‘print tube”’ and the three high- 
quality 82” x 11” photos it can re- 
produce in one second from signals 
received via radio, telegraph or phone. 


RAMBLINGS ON 
INSTRUMENTATION 


My Pilgrimage 
to Poopley 


POOPLEY-ON-SLOUGH, 
NUTTINGSHIRE, U.K. 

The sight from my window as I write, 
dear colleagues, is one to warm the 
cockles of any instrument-oriented 
heart. As you have already guessed 
from the dateline, yours truly is at one 
of the great shrines of Science, famous 
Poopley, where the first British Ther- 
mal Unit made its appearance some 
178 years ago. 

The tiny village is little changed ex- 
cept today, on the exact site where the 
Event took place, stands a modest mon- 
ument built from contributions of BTU 
buffs the world over. 

When the tram pulled into Poopley 
yesterday my first act was to ask a rus- 
tic villager where the Monument was. 
A proud light kindled in his eyes. 

“Aye, mon, it’d beein’ oe’r there’n 
mought ‘nuff ’erg,’’ he told me, tugging 
his forelock. (Learned later the chap 
was game-keeper at the old Chatterley 
place.) I hurried off to find someone 
who spoke English. Eventually I found 
the Monument. 

There, flanked by fluted columns, 
was the Flame, the undying flame that 
heats the Calibrator, producing the 
standard British Thermal Units that 
are distributed by the thousands 
throughout the Free World. Before it, 
a smallish man with a walrus mustache 
was peering fixedly. Col. Gideon W. 
Belcher himself, Keeper of the Flame 
and walking encyclopedia of BTU lore! 

Reverently, the Colonel displayed 
the key to the entire operation, a Hays 
BTU Meter chronicling with rhythmic 
monotony the beautiful precision of the 
thermal units being generated in the 
Calibrator. The Colonel removed his 
Homburg and I followed suit. Bare- 
headed, we stood in the flickering light, 
watching the lovely, fluid movements 
of the recorder pen, its graceful Palmer- 
method scallops mirroring BTUs at the 
point of sheerest perfection. It was a 
moment for posterity. 

The Colonel blew his nose. “Wizard 
device, that,’’ he rumbled. “‘Linear rec- 
ord of flow, Delta T and BTU all on 
the same chart!” 

‘Plus integration of 
breathed. 

THE HAYS CORPORATION 


BTU”, 
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“Quite. Remote flow transmitter. 
Resistance bulbs. Good show! Can't 
afford less on this job, you know. If the 
BTU ever went to pot I shudder to 
think!” 

Later I listened raptly as the Colonel 
told of his harrowing experiences as 
Keeper of the Flame; such as the night 
a gaggle of Scottish Nationalists made 
an abortive attempt to blow it out .. . 
that touchy time when a Russian sci- 
entist declared the superiority of Iron 
Curtain-type thermals. (The Colonel 
caned the bounder thoroughly and the 
lights burned late on Downing Street 
that night, I tell you 


Recoacca — = . 


_ Flew Signal 


Vaasinervee =. 
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Sketched from life at Poopley 
of the British Thermal Unit. 
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, shrine 


Well, twilight is descending on dear 
Poopley, chaps, and I haven’t even 
touched on the preparations going for- 
ward for the 178th Anniversary Cele- 
bration. May I only say you will be 
proud when you see the newsreels. 

Finances, unfortunately, are a 
thorny problem. I am sure none of you 
would want the Celebration to be less 
than a rouser. Need I remind you that, 
with each purchase of a Hays single- 
case BTU Meter, we make a substan- 
tial contribution in the purchaser’s 
name to the Committee for Everlasting 
Maintenance of the British Thermal 
Unit. 

So, dear colleagues, start the New 
Year selflessly. Buy a Hays BTU Me- 
ter, for yourself and a friend. Your gen- 
erosity will be gratefully acknowledged 
by Col. Belcher himself. 


TAS 


President 
MICHIGAN CITY, INDIANA 
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SCANNING 


SAFETY INSTRUMENTATION 





Figure 1. 


An explosion is squelched. 


(Left) Milliseconds after ignition, sup- 


pressant is discharged from each side of chamber. (Center) Suppressant pro- 
gressively envelopes fireball. (Right) Fireball is entircly enveloped and nearly 


extinguished—all in 50 milliseconds! 


Beating Explosions To The Punch 


Just as a wary boxer beats his 
opponent to the punch by watch- 
ing closely and reacting fast, so 
Fenwal’s new explosion protec- 
tion system peers into tanks for 
incipient explosions and, by al- 
most instant counter-punching, 
snuffs them out before they can 
land their blows. In the past, 
safety engineers have had only 
two ways to fight an explosion: 
1. by eliminating one of its es- 
sential ingredients, fuel, ignition 
or air; or 2. by containing it 
with massive enclosures, fire 
walls, ete. Now they have a 
promising third weapon — sup- 
pression or harmless dissipation 
of the blast after it starts. 


30 ISA Journal 


The system grew out of British 
World War II developments for 
suppressing explosions in air- 
craft fue] tanks when hit by in- 
cendiary bullets. Fenwal has ob- 
tained exclusive American man- 
ufacturing and sales rights from 
the British firm, Graviner Mfg. 
Co., Ltd. 


How It Works 


The system does two jobs: 1. 
detecting incipient explosions; 2. 
making them harmless. 


Detection. Although a blast looks 
instantaneous to our eyes, ac- 
tually there is a finite time lapse 
between its ignition and its 


Figure 3. Principal 
parts of the 
Fenwal explosion 
protection system. 
Top row (L to R): 
pressure detector, 
power unit, and 
hi-speed isolation 
valve. Lower row 
(L to R): hemis- 
pheric suppressor 
dispenser, explo- 
sively-actuated 
vent. 


buildup of destructive pressure. 
It is during these few millisec- 
onds that the system must work. 
Detection is by either of two 
methods: 1. sensing the initial 
pressure rise; 2. detecting the 
first tiny flash of flame. The de- 
tector sends an electric signal to 
a power unit (Figure 3). Pres- 
sure detectors sense either a spe- 
cific static pressure, a rate-of- 
pressure rise, or both. Radiation 
detectors sense selected wave 
lengths existing in explosive 
flames, but reject all others, thus 
eliminating false alarms. 


Protection. The blast can be 
made harmless by any combina- 
tion of five methods: 1. suppres- 
sion — smothering the explosion 
with a suppressant; 2. venting — 
exhausting the pressure harm- 
lessly to atmosphere; 3. advance 
inerting — forcing suppressant 
into areas adjacent to the explo- 
sion to prevent its spread; 4. iso- 
lation — shutting off the explo- 
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Figure 2. How it works. 


sion from adjacent areas; 5. shut- 
down — of plant or equipment. 
For rapid actuation, all these 
protection devices are operated 
by explosive detonators, which 
work like blasting caps. 

Figure 1 shows the first of 
these methods at work — sup- 
pression. Figure 2 shows how the 
whole protection system works. 
Suppressors spray liquids in fine 
droplets at speeds up to 600 ft/ 
sec. The incipient explosion is 
cooled by heat of evaporation of 
the liquid mist, thus stopping 
further combustion. 

This explosion protective sys- 
tem has been used on a crushing 
operation by Monsanto Chemical 
at their Springfield, Mass. plas- 
tic plant, and found successful 
in reducing the effects of a dust 
explosion. 








SIMPLICITY, RUGGEDNESS, TIGHT SEATING, 











WITH ASCO’S COMPLETE LINE OF 2-WAY SOLENOID VALVES 


ASCO general purpose packless valves are now provided 
in a full %” to 3” range . . . handle pressures up to 350 
p-s.i.... 4%” and %” sizes available to 1500 p.s.i. . . . provide 
dependable flow control for air, gas, water, light oil and 
other non-corrosive fluids. 

Check these features of the Bulletin 8210A: 

oO Simplicity in construction: Only three operational 
parts: all stainless steel core, stainless steel spring. 
Hycar diaphragm, %”-%” sizes . . . bronze piston 
¥,”"-3” sizes. 

(2) Ruggedness: Forged brass bonnet and body insure 
freedom from porosity. 

& Tight shut-off: Assured by resilient disc construction. 
Compactness: 2%” face to face; 34” pipe center 
line to top of solenoid; 3-13/16” overall height. ( Nor- 
mally closed, %” x 4” sizes.) 

Mountable in any position: Normally open or nor- 
mally closed. 


Fast action: Rapid filling-venting operation permits 

cycling rate to 400 per minute. 
All sizes have full area ports, continuous duty coils de- 
signed for low temperature rise and long life, and are 
available normally opeu or normally closed with standard, 
water tight or explosion proof solenoid. 

Whatever the crucial factor in your flow-control 

application — reliability, compactness, high cycling 

rate — there is an ASCO valve that meets your need. 


For Immediate Delivery... 


World’s largest stock of Solenoid Valves. A 
complete Solenoid Valve Stock List will be 
sent to you with your copy of Catalog No. 202. 


New! Catalog No. 202 covers the ASCO line of 
Solenoid Valves. Write for your copy today. 


ASCO Valves 


Automatic Switch Co. 52-H HANOVER ROAD, FLORHAM PARK, NEW JERSEY, FRONTIER 7-4600 


AUTOMATIC TRANSFER SWITCHES « SOLENOID VALVES ¢ ELECTROMAGNETIC 


CONTROL 


CIRCLE NO. 21 ON PAGE 146 














ElectriK Tel-O-Set—the true 2-wire system 
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NO 
STAND- ea 
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ISA Journal 





No stand-by supervision needed when you install an 
ElectriK Tel-O-Set Control System. Installation crews 
never have to open an instrument cover to hook up the 


line . . . instrument crews never have to touch an outside 
line to service an instrument. 

It’s all in the Tel-O-Set connection system. All process 
connections are entirely isolated from the inside of the 
instrument case. Installation crews can mount, pipe, and 
wire the various 7e/-O-Set instruments without removing 
the cover. Instrument chassis can be removed for servicing 
without breaking any external process or electrical con- 
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nection. Standardized parts, together with extensive use 
of quick-connect and plug-in design, minimize downtime 
and reduce spare parts inventory. 


And there’s more to the ElectriK Tel-O-Set economy 
story. Specifically, there’s no external power required at 
any field-mounted Tel-O-Set instrument. Line power con- 
nection is made only at the receiver. Two-wire d-c trans- 
mission reduces installation costs and eliminates shielding 
problems. Also, the 4-20 milliamp signal range of the 
system gives a live zero and permits the use of the most 
reliable transistors available. The d-c signal can be fed into 
data handling systems and millivolt-actuated instruments 

can be easily transduced to a standard 3-15 psi 
pneumatic signal to operate existing pneumatic systems. 
Take a new look at your control problem with the ElectriK 
Tel-O-Set System in mind! Get the complete economy 
story from your local Honeywell field engineer. Call him 
today . . . he’s as near as your phone. MINNEAPOLIS- 
HonEYWELL, 2] Penn Street, Fall River, Massachusetts. 


Honeywell 
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BRISTOL'S 


INSTRUMENTATION NEWS 


News of instrumentation and automatic control in modern industry 


New multi-million dollar plant > 


gets Bristol instrumentation 


Bristol Electronic Dynamaster* Potentiometers play a vital 
part in the control set-up for the new fabricating plant of 
Anaconda Aluminum Company at Terre Haute, Indiana. 
They indicate, record, or automatically control tempera- 
tures in heat-treating, annealing, aging and soaking opera- 
tions in a wide variety of furnaces throughout the plant. 
Other versatile Bristol Electronic Dynamaster instruments 
measure conveyor speed and function as multiple-zone 
safety-limit controls, 

Comprising 1142 acres under one roof, the new plant 
turns out aluminum sheets, extrusions, tubes, ingots, and 
stamped shapes. Permanent records are a big plus in plant 
operation, says the furnace department foreman. “When a 
customer has a complaint or praise, we can always check the 
Bristol records. There’s no guess-work involved anywhere.” 


ISA Journal 








Bristol Electronic Dynamaster* Pyrometers shown here record and control an 
annealing furnace at Anaconda Aluminum Company's new, multi-million- 
dollar Terre Haute, Ind., plant. This is one of many panels featuring Bristol 
Dynamaster instruments in this ultra-modern new plant. 


Bristol gets ‘deep dive diploma” on new Navy subs 


The Navy’s David Taylor Model Basin is using Gilmore Multichannel 
Strain Gage Plotters to assist in verifying the strength of new submarine 
hull designs. Gilmore Plotters, manufactured by Gilmore Industries, 
Cleveland, Ohio, are built around the basic Bristol Multi-point Dyna- 
master. Each new submarine design is tested by instrumenting the hull 
with strain gages and plotting strain vs load (depth). A plot is made at 
sea level and at 50-ft depth increments. A resultant straight-line plot 
for all stress points proves the design sound. 

The Uss ALBACORE was the first submarine tested with results plotted 
on these units. The ALBACORE embodies new design concepts which 
have contributed significantly to the spectacular performances of more 
recent atomic submarines. Most recent was USS SKIPJACK. This use of 
automatic strain-recording equipment saves manpower and time during 
the actual dive and in the subsequent analyses of the results. 


Dynamaster* recorders monitor countdown variables 
in Titan missile blockhouse at Cape Canaveral 


A large bank of Bristol Dynamaster recording instruments is prominent 
among the equipment supplied by The Martin Company’s Cocoa Divi- 
sion for this blockhouse for the Titan ICBM at the Air Force Missile 
Test Center, Cape Canaveral. Dynamaster electronic instruments are 
also in other phases of the Titan ICBM program at Martin’s Denver 
Division. Here they are used in the Propulsion Laboratory to check out 
kill parameters during tests, and also with the elevated temperature 
test equipment for aerodynamic flight simulation. 





Electronic, nuclear ceramics development at p™ 


Westinghouse aided by flexible temperature 
control panel 


Bristol Round-Chart Program Controller, Double-Range Con- 
troller, Strip-Chart Recorder and Free-Vane Controller are tied 
into panel patchboard. 

This instrument panel was designed by Westinghouse to give ut- 
most versatility in furnace control at the Ceramic Materials Lab- 
oratory of Westinghouse Electric Corporation, Pittsburgh, Pa. 

Furnaces controlled here are used in development of ceramic 
materials, such as nuclear fuels, thermistors, ferrites, ceramic 
resistors and other speciality ceramics. These range from low- 
temperature (only 1000°F) short cycles to high-temperature 
(up to 3000°F) cycles involving three soaks over a 72-hour 
period. Bristol instruments are playing an ever increasing role 
in modern basic and industrial research. Make sure you have 
full details before you purchase another instrument for lab use. 


Dynamasters record vital data 
on new Army reactor 


World’s first mobile self-contained nuclear power plant and first 
U. S. gas-cooled reactor for generating power—these are the 
dual aims of the Gas-Cooled Reactor Experiment Program 
(GCRE-1), being carried out at the National Reactor Testing 
Station, Idaho, for the U. S. Army and U. S. Atomic Energy 
Commission by Aerojet-General Nucleonics. 

Bristol Dynamaster Potentiometer and bridge instruments 
have been selected by Aerojet-General, prime contractors and 
builders of both the reactor and its control stations, to record 
vital reactor data. °.8 








An Electronic Dynamaster® 
Potentiometer for every application! 


Single-pen, two-pen, and multiple-record (up to 24 points) 
strip-chart instruments. 

One- and two-pen round-chart recorders, 

High-speed recorders (0.4 second). 

X-Y recorders. 

Extended range recorders. 

Adjustable span and zero recorders. 

Miniature 3-inch strip-chart recorders and indicators. 
Electric and pneumatic controllers in both strip- and 
round-chart models—all types of control action and as 
time-program control. 

Laboratory recorders—unmatched versatility for short- 
run testing. 

Telemeicring transmitters. 

Drum-type precision indicators. 

Multi-bank recorder—will accept up to 200 separate in- 
puts and record them on 12-inch wide strip chart. 
Selectomatic multiple point recorder that allows rapid 
changing of the number of points recorded. 

Most models are available in case that fits standard 19” 
relay-rack without modification to instrument or rack. 











TECHNICAL DATA 


Extensive technical data on 
any Bristol instrument is 
yours for the asking. And, if 
you have special or unusual 
problems, our applications 
engineers will be glad to talk 
them over with you. 

Write: The Bristol Com- 
pany, 129 Bristol Road, 
Waterbury 20, Conn. 


*T. M. Reg. U. S. Pat. Off. 
[ 


BRISTOL 


for improved production through 
measurement and control 
TOMATIC CONTROLLING, RECORDING 
ant ELEMETERING INSTRUMENTS 
2 “48 


kis P| 


SEE US AT THE 1.S.A. ST. LOUIS WINTER INSTRUMENT-AUTOMATION SHOW AT BOOTH 415. 
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SCANNING / APPLICATIONS 





Weighing In The Champ 


US Army’s Atlas has won the title—‘‘champ of 
American missiles.” But, like all champions, its 
pre-contest weight is exceedingly critical to the 
winning and retention of its title. 


Accurate weight and exact determination of its 
center of gravity are vital to successful missile 
performance. Obviously, in a 7000 mile trajectory 
reaching 800 miles up at its highest point, the 
exact control of time and of force must be com- 
bined with precision control of weight to score 
the within-miles bullseyes repeatedly achieved 
by Atlas in firings down the Atlantic missile Range 
from Cape Canaveral. 

The giant missile is carefully cradled in a welded 
tubular steel fixture of known weight. The whole 
bulky assembly is balanced on the plunger-like 
top of the Cox and Stevens load cell made by 
Revere Corporation (see insert). So it must “take” 
high compressive loads and the resultant high 
strain concentration and bending moment. To 


Missiles, like boxers, must “weigh in’’ before the big 
event. Here the fighting-trim weight of the Convair 
Atlas missile is being checked to 1/10% accuracy by 
a Revere made Cox & Stevens load cell. 


assure precision performance, Revere makes the 
top plate of its load cells out of Allegheny-Ludlum 
“Sagamore” tool steel. 

In the photo, a Convair technician is pumping 
up a hydraulic jack so that the weight of the 
frame plus missile will rest on the load cell (see 
arrow). A special cable connects the cell to an 
electronic weighing unit which reads out the 
weight accurate to +0.1‘ 








ISA WINTER INSTRUMENT AUTOMATION CONFERENCE AND EXHIBIT C—] ST. LOUIS, MISSOURI 


JAN.17-19, 1961 Ludi 


Learn the latest instrumentation techniques and see 
the newest equipment and hardware at the ISA 
Winter Conference and Exhibit in St. Louis. Recent 
instrumentation developments and concepts in many 
industries and processes will be presented at stimu- 
lating technical sessions. Noted authorities develop 
the theme: Instrumentation at the Crossroads. 
Thousands of executives, engineers, scientists, 
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technicians and instrumentmen will be in attend- 
ance to examine over 125 exhibits to be displayed. 
Plan now to attend, to exhibit. For further informa- 
tion write: 


INSTRUMENT SOCIETY of AMERICA 
313 SIXTH AVENUE 
PITTSBURGH 22, PA. 
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TO THE ENGINEER 


who can’t tolerate a lapse of memory 


If you’re working on a think machine that 
can’t afford to break its train of thought, 
consider AE’s pint-size, fast-stepping OCS 
switcher. Unlike electron tubes and relays, 
this sophisticated device won’t lose stored 
memory in the event of power failure or 
circuit interruption. 


Besides, it can do the work normally assigned 
to whole banks of relays. 


The AE Series OCS will follow or initiate a 
prescribed series of events or cycles at 30 
steps per second impulse-controlled, or 65 
steps per second self-interrupted. Any pro- 
gramming sequence can be set up on one to 
six cams with as many as 36 on-and-off steps 


per cam. And each cam will actuate as many 
as six contact springs. 

In any event, if your designs involve relays 
or stepping switches, AE circuit engineers 
may be able to save you a pretty penny. Or, 
if you’d like to leave the switching to us, 
we’re equipped to supply prewired and 
assembled, custom-built control units, or help 
you develop complete control systems. 


To explore the matter, just write the Director, 
Control Equipment Sales, Automatic Elec- 
tric, Northlake, Illinois. Also ask for Circular 
1698-H : Rotary Stepping Switches; Circular 
1702-E: Relays for Industry; and our new 
32-page booklet on Basic Circuits. 


AUTOMATIC ELECTRIC Sas) 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 





Compact...Powerful... 


FISHER 


SERIES 


470 P.0.P. 


PNEUMATICALLY OPERATED PISTON 


SPLIT BODY 
CONSTRUCTION 


Type 470-Z Actuator with a 
Split body. P.O.P. is also 
ideal for three way bodies 
and large single port globe 
or angle bodies. Only Fisher 
gives you such a wide selec- 
tion of actuator-body com- 
binations., 





Piston Actuator for Control Valves 


does jobs that once required giant size equipment! 


POWER- Thrusts up to 17,500 pounds 
available. Delivers same power in either 
direction at any point of the stroke. 


ACCURACY - Maximum Hysteresis 
0.15% of stroke or signal. Repeatability 
0.03% of stroke or signal. Resolution 
Sensitivity 0.02% of instrument signal. 


Here’s power plus in a small package! 
This compact Fisher 470 Series has its 
own positioner mounted integrally on top 
of the cylinder. Positioner receives any of 
the normally used pneumatic instrument 
signals. Then, without an air set, actuator 
utilizes the full potential of the available 
air or gas supply (up to 150 psi) to pro- 
vide exceptional speed and power. 


BRACKET MOUNTED 
SERIES 480 P.O.P. 


SPRING RETURN 
ACTUATOR 


SPEED-—4 inches per second stroking 
speed with the Size 30. Size 60 provides 
1.5 inches per second. 


STABILITY -— Built-in intermediate 
feedback causes proportional band of 
positioner to be broad while instrument 
changes are taking place, yet narrow when 
unit is not in motion. 


Series 470 is adaptable to virtually all 
types of valve bodies including butterfly 
valves. Easily reversible actuator can be 
changed in the field. Available in six basic 
sizes and can be supplied for travel up to 
4”. Basic actuator can also be furnished 
with a handjack, hydraulic snubber, pneu- 
matic safety devices or as a spring return 


unit ...Write for Bulletin E470. 


AVAILABLE STEM FORCE 
CYLINDER DIAMETERS AS MARKED ON EACH CURVE 


Type 473 Actuator with IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT'S CONTROLLED BY.. 


spring safety device. In event 


of a supply prewure failure 6 FI SHER GOVERNOR COMPANY 


control valve will move into 
the closed position. Also 


Marshalltown, lowa / Woodstock, Ontario / Rochester, England 


available with spring for re- BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIPMENT COMPANY, CORAOPOLIS, PA 


turn to open position in 
event of plant air failure. 


SINCE 1880 








NOW! 


Beginning in 1958, several colleges, universities and industrial 
instrument firms asked us to contribute from our specialized 
tubing knowledge to their gas chromatography development 
programs and we gladly acceded. Research on tubing up to 
this time had been limited mostly to glass, copper and plastic 
materials. Higher processing temperatures and problems of 
corrosion resistance called for new materials. Testing of 
various stainless steels and nickel alloys followed. 


Today, as a result, we at Superior offer a number of stainless 
steel analyses and 30%, cupronickel for this purpose—all 
available in standard capillary tubing, miniature tubing, and 
tubing for packed columns. These analyses and tubing types 
offer the following outstanding advantages: 


e Highly desirable ID surface and size uniformity to accept a 
wide variety of coatings 


e Nonpolar surface with respect to nonmetallic organic 
compounds 


TubeXperience in action 


small-diameter stainless steel tubing with consistent 
ID size and surface uniformity for gas chromatography 


e Excellent corrosion resistance to most compounds and reactive 
materials being studied, even at high temperatures 
Relative inertness to all organic compounds 
Excellent heat transfer properties 
Great strength and resistance to breakage 
Ease in bending and general fabrication—compact columns 
can be formed eliminating the possibility of obstructions 
during chromatogramming of the sample 
Proved durability and higher efficiency than other materials 
Minimal danger of reacting with partitioning liquids 
Leakproof system—connections can be readily made with 
plastic sleeves 
Lessened cleaning problems, reproducible coatings made 
possible 


Complete information, including analyses, sizes, lengths, and 
coil diameters, is given in Bulletin 110, “Tubing for Gas 
Chromatography.”’ Write for your copy today. Superior Tube 
Company, 2015 Germantown Ave., Norristown, Pa. 


Syoerviar lade 


The big name in small tubing 


NORRISTOWN, PA. 


All analyses .010 in, to Yin. OD—certain 


analyses in light walls up to 2%. in. OD 


West Coast: Pacific Tube Company, Los Angeles, California « FIRST STEEL TUBE MILL IN THE WEST 





SCANNING 


MISSILES | SPACE 





Figure 1. US Air Force 
Snark being readied 
for launching at Cape 
Canaveral. During 
preflight, its guidance 
electronisms, which 
must be operating, 
are kept cool by a 
CO, evaporation sys- 
tem. Refrigeration is 
in the large square 
box mounted on near 
end of launcher. 


How to Cool A Snark 


During the time that Uncle 
Sam’s Snark missile is being 
readied for its 5000-mile flight 
down the Atlantic missile range 
from Cape Canaveral, much of 
its electronic guidance gear 
must be warming up. To keep 
this vital equipment cool and 
dry during this preflight period 
it is air conditioned in two 
stages: 1. while in the preflight 
area; 2. while on the mobile 
launcher (Figure 1). To control 
both conditioning systems, the 
Norair Division of Northrop 
Corporation, builders of the 


Figure 2. The _ preflight-area, 
brine-cooled refrigeration system 
with cover to control panel re- 
moved. 
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Snark, selected Bristol Meta- 
graphic industrial pneumatic 
controls. 


Preflight Air Conditioning 


The preflight conditioner pro- 
vides warm, dry air at 82° F and 
cold air at 46.5° F to Snark’s 
guidance system. The control 
system, comprised of filled-sys- 
tem thermometer transmitters 
and controllers of the stacked- 
diaphragm type (See Figure 3), 
performs these jobs: regulates 
brine entering cooler to 36° F; 
if warm air is selected, modu- 
lates 150° F hot water through 
the reheat exchanger to 82° F; 
if air below 35° F enters the 
unit, preheats this air to 35° F 
before it reaches the brine heat- 
er; if air below 20° F enters the 
unit while warm air is selected, 
throttles the air flow to 50 
pounds/minute to guarantee 82 
F air without overtaxing the hot 
water supply. Hot water is sup- 
plied externally at 150° F. 

Brine at 28 to 34° F is ex- 
ternally supplied at 32 gallons 
per minute to the preflight con- 
ditioner. Through a three-way 
valve, a Bristol controller pro- 
portions the cold brine injection. 
At 36° F, the controller opens 
a switch, shutting off the brine 
pump. 

(Please Turn to Page 43) 
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parallel construction 


DEKORON 


Lengths NEW METL-COR 


_. TO 1000 FEET : ‘ 
now with number coding 











Dekoron New Metl-Cor is an exciting instrument harness design that 
simplifies and speeds installation of tubing... makes neater and tidier 
tubing installations — because New Metl-Cor, with exclusive parallel- 
tube construction, is now number-coded every 2 inches. 
Greater Resiliency That means there’s no delay caused by trial-and-error compressed-air 
2 testing of lines. Follow the number code and hook-up correctly the first 
time. There’s no untwisting of corkscrew tubes. Peel the sheath back 
and connect straight lines fast. Dekoron New Metl-Cor also features an 
improved polyethylene sheath for maximum corrosion and impact pro- 
tection and proven Dekoron quality — all at no increase in price. 


Tube up with the best... it costs you less. Tube up with Dekoron 
products — instrument-engineered by instrument engineers.  a-ema 


Improved geceneenenemneeeeeennsoens naeieniattn 
Polyethylene 


,~ GREATER CHEMICAL 
- RESISTANCE 














| 
Dekoron Metl-Cor installs in record time because it needs no 
straightening, bends readily . . . has no “low spots, moisture traps.” 








Number Coding 


Parallel Tubes a 
NEATER TAKEOFFS—" 


Core Tubes 
COPPER OR _ 
ALUMINUM” 


ORE Pi 


quality + research «+ service 


SAMUEL MOORE & COMPANY ° DEKORON PRODUCTS DIVISION + MANTUA, OHIO 
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(Continued from Page 41) 


Mobile Launcher 
Air Conditioner 


During transit from the pre- 
flight area to the launching area, 
Snark’s guidance electronisms 
are cooled by a carbon-dioxide- 
evaporating refrigerator. Liquid 
CO. flow to a methanol shell- 
and-tube heat exchanger is reg- 
ulated by a control valve. Here 
the liquid CO, boils at —60° F, 
chilling the surrounding meth- 
anol to 33° F. This coolant is 
pumped through an air cooler, 
where the conditioning air is 
cooled to 46.5° F. The minimum 
methanol temperature permitted 
is 33° F to avoid icing in the 
air cooler. 


Air temperature to the missile 
is controlled by sensing temper- 
atures of the methanol input to 
the air cooler, again using filled- 
system thermometer transmit- 
ters, and by regulating the rate 
of flow of liquid CO, to the 
shell-and-tube heat exchanger. 
After boiling in the exchanger, 
the carbon dioxide is bled to 
atmosphere through a relief 
valve. 

The control system is entirely 
automatic. It is placed in oper- 
ation by energizing a solenoid 
valve at the time the blower 
motor is started. Necessary man- 
ual controls and instruments 
are mounted on the side of the 
launcher. 


The CO, refrigeration system 
was selected for the mobile- 
launcher air-conditioner due to 
space and weight limitations. A 
freon compressor system of com- 
parable refrigeration capacity 
was considered, but proved di- 
mensionally too large. 


Figure 3. Close-up of the Bristol 
Metagraphic pneumatic instru- 
ments which automate the Snark 
preflight-area conditioning sys- 
tem. 











For Accuracy... to 1 part per mil- 
lion, or 1 minute in 2 years. Read 
hours, minutes, seconds and tenths 
directly. Estimate hundredths of 
a second. Any group of four pulse 
outputs optional, from 10 cps to 
1,000 cps in multiples of 10. 


For Dependability...on shipboard 
or in the field. Rugged, compact 
unit withstands shock and vibra- 
tion, will survive total power fail- 
ure of 1 second duration (or 24 
hours with small standby battery 
pack). 


The Times Chronometer TS-3 is 
a precision time and frequency 


standard ideally suited for astro- 
nomical, geophysical, naviga- 
tional, and general laboratory use. 
With suitable amplification, it may 
be used for driving many types of 
recording equipment at precise, 
constant speed. It takes up less 
than half a cubic foot, weighs only 
23 pounds. Manual controls per- 
mit setting to WWV or other time 
standard. 

Look into the Times Chronometer, 
another product of a world 
pioneer in the design and man- 
ufacture of facsimile, ocean- 
ographic and radio communica- 
tions equipment. 


B® Westrex Corporation 


A DIVISION OF LITTON INDUSTRIES [Bf 


540 West 58th St., New York 19,.N, Y., 1523 L St., N.W., Washington 5, D. C. 
CIRCLE NO. 30 ON PAGE 146 


January 1961, Vol. 8, No. 1 











The New Honeywell Thermal System 


withstands extreme vibration and corrosion conditions 


Here’s a new gas-actuated thermal system that takes the 
zig-and-zag out of temperature recording under severe 
vibration conditions. 


A complete series of vibration tests has proved 
the vibration resistance of the new Class III thermal 
system. In these tests, the Class III system was installed 
in a standard Honeywell rectangular case recorder, and 
subjected to forced vibrations in three mutually per- 
pendicular planes. With accelerations up to 0.2G from 
0 to 200 eps, maximum pen oscillation was limited to 
1.5%. For more than 75% of the range, pen oscillation was 
less than 0.5%! .. . with no resonant effects at 60 cycles. 


Check these many new design and construc- 


tion features: high-energy helix for increased sensi- 
tivity and lower dead spot; built-in overrange or under- 


‘ 


\S 


range protection; stainless steel bulbs to withstand 
corrosive atmospheres; low carbon 316 stainless steel 
linkages with low-friction, ball-joint construction; coarse 
and fine zero adjustments for easy settings. 


Get the complete story on the new Class III Thermal 
System by contacting your nearby Honeywell field engi- 
neer today. He’s as near as your phone. MINNEAPOLIS- 
HONEYWELL, Wayne and Windrim Avenues, Philadel- 
phia 44, Pennsylvania. 


Honeywell 
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...is setting the pace in space for years ahead 


Lockheed Missiles and Space Division’s progress transcends even that of 

an era marked by phenomenal scientific growth. To an important degree, the 
Division’s research and development activities are considered to be the 

basis of its success. 


As systems. manager for the Navy POLARIS Missile and the Air Force 
AGENA Satellite in the DISCOVERER, MIDAS and SAMOS programs, the 
Division is engaged in extensive research in many diverse engincering and 
scientific fields. Some highlights of current research and development activities 
include: Operations research and preliminary design; nuclear and space 
physics; physical electronics; chemistry; materials; mathematics; engineering 
mechanics; electronic communications and instrumentation; and 

computer research and development. 


Research is a concept which holds many different meanings to those concerned 
with science and technology. At Lockheed, a distinction is made between 

the nature of the work and its objectives. Consequently, such terms as basic 
research, applied research, systems or operations analysis, engineering 

and development are used. A given individual might find that his personal 
inclination often leads him quite naturally from one type of research to 
another. Recognition of this desire is reflected in the scope of work conducted 
in the Research Branch at Lockheed Missiles and Space Division. Principal 
research activities are: Pure and applied research; advanced design; engineering 
analysis; electronic prototype development; and machine computation. 


Organization is determined by the technical field rather than by the type of 
research. For example, a structural dynamicist, as a member of the 
Structures Department, may, on one occasion, work on future space vehicle 
configurations, at another time be associated with current projects such as 
the POLARIS or Satellite programs, or he may be engaged in basic research 
at the research laboratory. In each case, the individual has the opportunity 
to maintain as much or as little contact as he wishes with others in 

his field of interest. 


Important staff positions at Lockheed’s Research and Development Branch 

in Palo Alto are available. Those scientists and engineers with experience related 
to the above areas are invited to write to: Research and Development Staff, 
Dept. I-17, 962 West El Camino Real, Sunnyvale, California. U.S. citizenship 
or existing Department of Defense industrial security clearance is required. 


MISSILES AND SPACE DIVISION 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA 


CAPE CANAVERAL. FLORIDA « HAWAII! 





One of a series. 


Why we eliminated 
the earth’s magnetic field... almost 


In an isolated laboratory in southwestern Ohio, GM Research 
scientists have reduced the earth’s magnetic field to one 
ten-thousandth of its usual strength. This is about as weak as 
the interplanetary field detected by the Pioneer V solar satellite. 


Why neutralize the earth’s field? To perform with precision 

one of the more fundamental experiments in magnetism 

— measuring the E.ustein-DeHaas effect. The measurement 

is simple in concept, experimentally difficult because of the 

tiny forces involved. It is made by suspending a ferromagnetic 
rod in a nearly field-free environment . . . magnetizing 

the rod .. . then measuring the effect (how much the rod 


rotates) when this known magnetization is reversed. 


The beauty of the experiment is that the resulting values 
can be related directly to the motions of electrons in the 

rod. The values indicate the large portion of magnetization due 
to the spin of electrons . . . and the slight, but theoretically 
important, remaining portion due to orbital motion of electrons. 





These measured values are helping scientists form a better 
understanding of the perplexing phenomenon — ferro- 
magnetism. Currently being pursued in cooperation with the 
Charles F, Kettering Foundation, this long-standing project 

is one of the ventures in basic research of the 


General Motors Research Laboratories. 


General Motors Research Laboratories 
Warren, Michigan 


Guromagnetic Ratios Comparison of (a) gyromagnetic ratios 
measured in the new Kettering Magnetics 


92 
nod lt ” : “= Laboratory with (b) corresponding 
Nickel 1.84 ; ferromagnetic resonance measurements. 
« 7 et These ratios would equal 2 if magnetiza- 
Supermalloy 1.91 tion were due only to electron spin, or 1 

if due only to orbital electron motion. 





System of Helmholtz coils used to neutralize earth’s magnetic field. 
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EDITORIAL 





A recent Wall Street Journal report indicates that more than 60 million pages of 
technical literature were produced around the world in 1960, equivalent to 168 vol- 
umes of the Encyclopedia Britannica every 24 hours, and 465 man-years of solid 
around-the-clock reading. This does not include the reports, bulletins, catalogs and tons 
of other technical literature of concern to engineers and scientists. A major problem 
facing industry, education and government is how to cope with this growing mountain 
of scientific information. How can creative man keep abreast of new ideas, procedures, 
experiments, techniques and hardware essential to efficient output? 


Only a few of the larger industrial firms have approached this matter of scientific 
comniunication as a top management problem. Motivated by the fact that research and 
design engineers were not up-to-date and lacked cross-fertilization, management created 
the job of information specialists. These “data sleuths” do not relieve the technical man 
of his responsibility; rather they are intermediaries to help the practicing engineer spend 
his time more effectively. The “workers” want information specialists serving them who 
are familiar with company programs and who are technical experts, yet with imagination 
and foresight to ally related data and spot a key paragraph. The information commu- 
nicator must have the patience to review thousands of abstracts, papers and documents, 
never losing sight of the projects which could benefit him by recognizing one seemingly in- 
significant item. According to reports from well-operated groups, substantial savings are 
directly attributable to work of the data sleuths. 


Unfortunately many smaller industrial firms think they can’t support and justify an 
information specialist program. With technical progress moving faster and faster, blind- 
ness to what is going on in other industries and other countries can be disastrous. Com- 
munication is a major factor in the conquest of knowledge and information as science 
and engineering push across new frontiers. 


ISA, a youngster professional society, is proud to make its contribution to better com- 
munication of technical and scientific information in the growing area of measurement, 
information handling and control. On page 80 is the beginning of twenty-eight pages of a 
classified listing of more than 700 presentations at conferences and symposia programed 
by and in cooperation with ISA national committees and divisions in 1960. This is the 
first such unified listing of papers by ISA in its history. ISA is sponsoring a program 
of preparing indexes of instrumentation literature by automatic handling machinery using 
the key words in literature titles and abstracts. The procedure offers tremendous potential 
if authors and editors accurately caption technical literature, because it overcomes the 
problem of manual indexing by experts. 


The problem of communicating scientific and technical information is only compound- 
ed when we stop to realize that instrumentation is a relative infant. If it takes 465 man- 
years to read the output of scientific literature in 1960, what will it take in 1970? 


Chas bia 
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TER ECONOMIC 
PTIMIZING 


CONTROL LOOP 


Studying the Economics 


of Process Computer Control 


by DR. THEODORE J. WILLIAMS* * 
Engineering Supervisor 
Monsanto Chemical Company 
St. Louis, Missouri 


Probing discreetly into often jeal- 
ously guarded industrial secrets, this 
comprehensive, management-orient- 
ed article hits dead center — the 
money tree! Like no other, it lays 
bare the problems, anxieties, limita- 
tions, and honest hopes that mark 
the use of computer control in the 
process industries. Facts and figures 
gained from Monsanto's noteworthy 
past experience form a solid basis 
for Dr. Williams’ learned predictions 
of future trends. 


DURING THE PAST five years 
the chemical process control field has 
made leaping strides toward the 
achievement of scientific standing. In 


*Senior Member of ISA, St. Louis Sec- 
tion. 
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spite of this, we must remember that 
this fledgling science still has not at- 
tained anything like full technical ma- 
turity. In truth, it is only partially and 
recently removed from the engineer- 
ing “art” stage. 

The sudden rapid progress in chem- 
ical process control can be attributed 
mainly to two factors: the advent of 
computers and the development of 
practical analytical instrumentation. 

The use of analog and digital com- 
puters as simulators of chemical proc- 
ess dynamics and controls, their ap- 
plication to the solution of problems 
in design and process improvement, 
and their direct introduction into the 
control loop itself have been innova- 
tions of the latter half of the 1950's. 
Much of this work can be classified 
under the broader title, “systems engi- 
neering.”*! 

Progress in analytical instrumenta- 
tion involved the inventing of entire- 
ly new instruments and the rugged- 


“Superior numbers refer to similarly 
numbered references at the end of this 
article. 


izing or adapting of tricky laboratory 
models to field use.?*:?9 

Process control, to a major extent 
initiated and practiced by individual 
companies themselves, has been of 
necessity extremely proprietary in na- 
ture. It is not surprising therefore 
that a survey of the technical journals 
indicates a completely unrepresenta- 
tive picture of the level of activity 
within companies. 

Because most of our process control 
investigations concerned specialized ap- 
plications, we have not kept pace with 
the automatic control theory develop- 





tDr. T. J. Williams, recognized as an 
outstanding authority in the computer 
control field, accepted an ISA invita- 
tion to be an honored speaker in its 
National Lecture Series during the 
New York Conference & Exhibit in 
September 1960. The speech, from 
which this article was derived, had 
a tremendous impact on his audience. 
The ISA Journal is certain that its 
readers, particularly those at the man- 
agement level, will welcome this im- 
portant article. 














ments that have emerged in the elec- 
tronic and aeronautical fields. Indeed 
we are making relatively poor use of 
the wealth of knowledge already 
available from these sources. In par- 
ticular this pertains to the newer as- 
pects of nonlinear control, sampled- 
data systems, and adaptive control. 


Our Present Standing 


The people who comprised the rel- 
atively small process control or sys- 
tems engineering groups that were set 
up initially by the larger chemical and 
petroleum companies have had widely 
varying backgrounds and _ interests. 
Naturally, these groups have attacked 
the common problems from wholly 
different angles and with correspond- 
ingly different results. Various groups 
had their particular areas of interest— 
hardware, simulation, controls, analy- 
sis, and numerous others. Even though 
most groups now have grown much 
larger, none as yet has expanded its 
activities enough to cope with the sub- 
ject of process control from all the 
necessary angles. Much of the initial 
specialization therefore still hinders 
the realization of a complete systems 
program. 

The greatest successes have been 
achieved in: developing new plant 
analytical instrumentation; designing 
and building special hardware; using 
large-scale analog computers to un- 
ravel complex kinetic systems; and 
working on overall plant economic 
optimizations. 

Despite these notable advances, no 
one has been successful yet in accom- 


plishing the one really big objective 
that counts: the design and construc- 
tion of a new plant, from the ground 
up, according to the latest techniques 
of systems engineering. Here are some 
of the reasons: 


1. Many managements still are uncon- 
vinced of the potentialities of systems 
engineering; they have reservations 
about giving us the responsibility and 
authority for designing a complete 


plant 


2. To get a new plant on-stream in 
the shortest possible time, manage- 
ment has favored the quicker conven- 
tional approach over the newer systems 
technique—many times in spite of the 
demonstrated superiority of computer- 
optimized design 


3. The groups in many of our com- 
panies are not big enough yet to un- 
dertake such a large and difficult 


task 


4. The available computing equip- 
ment has not been large or fast enough 
to perform the multitude of machine 
computations that we think are re- 
quired 


5. Much of our time, although well 
spent, has been devoted to evaluating 
computer control ideas that originated 
from sources outside the chemical 
processing industry. We simply have 
not had sufficient time or manpower 
to “push” other projects that possibly 
might have had a more far-reaching 
effect on our industry. 
Unquestionably, the biggest boost 
for systems engineering and process 
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control programs would result from a 
factual announcement right now by 
some company that it has designed 
and built a process plant profitably 
through the use of the latest compu- 
tational and systems techniques. Alas! 
Off we would go on another round 
of group expansions 


But on the other hand, if we never 
get the opportunity to do the com- 
plete job, our efforts will continue to 
be directed toward specialized, often 
unrelated tasks; full capabilities of our 
techniques will never be realized; and 
the number of people and size of com- 
puting tools will remain relatively 
small. 


Unlike the “life and death” military 
systems, which require the utmost in 
technical refinement, our control so- 
lutions must be governed mainly by 
economic considerations. Some of us 
find it difficult to adapt to this. Also, 
regardless of our claim that we pres- 
ently have adequate knowledge en- 
abling us to control many potentially 
unstable and explosive reactions, man- 
agement is not going to give us an 
opportunity to try this until we have 
demonstrated our abilities thoroughly 
in more-conventional situations. Such 
reluctance, based on the understandable 
emphasis on safety in our process in- 
dustries, hardly can be challenged. 


Now that we have recalled some of 
our early development, our limitations, 
and the natural apprehensions of man- 
agement, let us review further the im- 
pact of computer control and its prop- 
er place in chemical processing 
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PROCESSING COMPANY 


B. F. Goodrich Chemical Company 
Calvert City, Kentucky” 


Dow Chemical Company 
Midland, Michigan 


E. 1. duPont de Nemours and 
Company, Inc. 

Orange, Texas 

Esso Standard Oil Company 
Baton Rouge, Louisiana 


Esso Standard Oil Company— 
Consolidated Electrodynamics Co. 
Pasadena, California 


Monsanto Chemical Company 
Luling, Louisiana’ 


Phillips Petroleum Company 
Sweeney, Texas 


Riverside Cement Company 
Oro Grande, California 


Standard Oil of California® 
(Location not available) 


Standard Oil Company of Indiana 
Whiting, Indiana 


Sun Oil Company 
Marcus Hook, Pennsylvania 


Sun Oil Company 
Marcus Hook, Pennsylvania 


Texas Company 
Port Arthur, Texas 


Union Carbide Olefins Company 
South Charleston, West Virginia 


Union Carbide Olefins Company 
Seadrift, Texas. 


Union Carbide Olefins Company 
(Location not Announced) 


Universal Oil Products Company 
Des Plaines, Illinois 


COMPUTER MANUFACTURER AND TYPE 


PROCESS BEING CONTROLLED 





Thompson-Ramo-Wooldridge Products Co. 
RW-300 


Westinghouse Electric Company 
OPCON 

Information Systems, Inc.— 
Elliott Brothers, Ltd. 
PANELLIT 609 


Royal McBee 
LGP-30 


Royal McBee 
LGP-30 


rhompson-Ramo-Wooldridge Products Co. 
RW-300 


Autonetics Div., N. American Aviation 
RECOMP II 


Thompson-Ramo-Wooldridge Products Co. 
RW-300 


Autonetics Div., N. American Aviation 
RECOMP II 


Int'l Business Machines Company 
IBM 704 


Westinghouse Electric Company 
OPCON 


Litton Industries 
Model 80 


Thompson-Ramo-Wooldridge Products Co. 
RW-300 


Thompson-Ramo-Wooldridge Products Co. 
RW-300 


Thompson-Ramo-Wooldridge Products Co. 
RW-300 


Daystrom Systems, Incorporated 
INFORMATION SYSTEM 


Daystrom Systems, Incorporated 
INFORMATION SYSTEM 


Vinyl Chloride 
Monomer* 


Ethylene Benzene 
Dehydrogenation® 


(Application not announced) 


Catalytic Cracker 
Operating Guide* 


Automatic Pilot Plant 
for Catalysis’ 

Ammonia Synthesis“ 
Hydrocarbon Pyrolysis* 
Rock Blending and 


Crushing Control* 


(Application not 
announced) 


Pipe Still* 
Fractionation Column 
Control* 


Refinery Economic 
Optimization‘ 


Catalytic Polymeri- 
zation Unit® 


Ethylene Oxi ‘e Pilot 
Plant 


Ethylene Oxide 
(Application not 
Announced) 


Refinery Pilot Plant’ 


Other companies engaged in manufacturing process control computers are listed below with their products: 


Bendix Corp. (G-15) 


Electronic Associates, Inc. (Analog Computer) 


Ferranti Electric Co. (Argus) 


Leeds & Northrup Co.-Philco (L&N 3000) 
Librascope Div. GPE Controls, Inc. (Libratrol 500) 
Minneapolis-Honeywell (Honeywell 290 


and an analog computer) 
Packard Bell Computer (PB 250) 
Southwest Industrial Electronics Co. (Analog Computer) 
Taylor Instruments Co. (Analog Computer) 


Foxboro Co.-RCA (RCA 110) 
General Electric Co. (GE 312) 


Hagan Chemicals & Controls, Inc. 


NOTE: Because the literature is quite scattered and incomplete on data concerning machine purchases 
and installations, this list undoubtedly is incomplete also. The author begs the indulgence of any 
organization whose sales or installations inadvertently might have been omitted from this listing. 











Table I.* Known installations of digital computers for chemical process control. 


*Editor’s Note: Many analog and digital proc- leum field. Typical applications include pow- 
ess computer manufacturers have installations er, food processing, missile testing, and 
on processes outside the chemical and petro- simulation systems. 
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Present Status of Computers 


Although digital computer control 
is one of the prime topics in the 
process industry today, surprisingly 
little has been disclosed about the ac- 
tual in-plant performances of these 
machines. 

Moreover, in the past 24% years, the 
interest in digital computer control has 
resulted in extreme duplication of ef- 
fort on the part of computer manufac- 
turers and processing companies. Each 
of the computer manufacturers that 
build these machines and the process- 
ing companies (Table I) that pur- 
chased them has sought, by means of 
internal and inter-industry study proj- 
ects, to determine for itself where the 
economic returns from the new devices 
may lie. Proprietary considerations, ob- 
viously necessary on both sides, have 
prevented and still do prevent a com- 
plete disclosure of the findings. Only 
very recently have articles devoted to 
specific digital computer installations 
begun to appear, and even these prob- 
ably are quite reserved." 

No remedy for this situation is pos- 
sible or even desired because our eco- 
nomic system demands competition. 
We mention it only to establish that 
there has been a considerable drain 
on the available trained manpower. 

Much of the available information 
concerning process control computers 
and their applications can be summa- 
rized as shown in Table II. Because 
these machines have been used exclu- 
sively for supervisory control func- 
tions, their role in the system can be 
depicted as in Figure 1. Besides main- 
taining an economic balance of the 
plant's operation, these computers may 
perform several additional tasks with- 
out hindering the execution of their 
primary function—optimization. These 


are listed in Table III. 


Justification 
for Using Computers 


The use of computers as steady-state 

economic optimizers in process sys- 
tems can be justified on two grounds: 
economic and technical. 
Economic Justification. Assuming that 
certain conclusions can be generalized, 
we can plot the relation of digital com- 
puter installed cost to the total proc- 
ess plant investment and the required 
return on total investment (before 
taxes) that is attributable directly to 
the use of a computer. Two important 
statements can be made: 


1. A return of at least 0.5% per an- 
num on total plant investment prob- 
ably is possible from amy process; this 
can be attributed entirely to the use 
of the computer alone 


2. If a plant systems study indicates 
the possibility of a return greater than 
6.0% per annum, this is valid reason 
to suspect that the plant was not de- 
signed originally for optimum com- 
patibility of its constituents. Rather 
than credit the 6.0% return to the 


computer, the study group should sub- 
tract from this that part of the gain 
that very likely could be realized by an 
improvement in the process itself. 


Figure 2 outlines the allowable com- 
puter size versus plant investment if 
only the monitoring ability of the 
computer (not its special control func- 
tions shown in Table III) is used. Lines 
are shown for one, two, and three year 
payouts after taxes. 


Figures 3 and 4 detail the range of 
allowable computer installed cost ver- 
sus plant total investment between the 
limits of 0.5 and 6.0% return. These 
figures are for one and three year 
payouts respectively. 

Finally, Figures 5 and 6 point out, 
in terms of percent return versus plant 
overall investment, the circumstances 
in which computers are justified read- 
ily, when they must be justified by spe- 
cific studies, when further studies on 
plant improvement should be made, 
and when computers cannot be jus- 
tified at all because plant investment 
is too low. Figure 5 shows what is 
probably the present standard installa- 
tion—one costing about $300,000 
complete and requiring a two-year 
payout after taxes. Figure 6, present- 
ing probably the most optimistic pic- 
ture, furnishes information on the use 
of a $30,000 installed-cost computer 
with a three-year payout. 

The two most obvious factors made 
apparent by these graphs are extreme 
dependence on plant total investment 
and the inverse effect of computer in- 
stalled cost. From these facts, one can 
conclude immediately that computer 
control always will be more important 
to petroleum refineries than to chem- 
ical plants, and that computer control 
will be much easier to justify on new 
plants. The first is true because of the 
generally much larger size of the refin- 
eries. Also, within the chemical com- 
panies petrochemical installations will 
be the most susceptible—again because 
of their large size. New plants are 





1. So far, all installations have ex- 
ercised only supervisory control of 
the process, either on-line or off- 
line. That is, the computers have 
been used to adjust setpoints of 
conventional instruments either di- 
rectly or by manual intervention. 
2. To date, all computers have been 
used for analyzing the steady-state 
performance of processes—mainly to 
determine the possible economic 
returns. They have not been in- 
volved in process control stability 
or in startups and shutdowns. 

3. Process control computers, main- 
ly derived from military or large 
commercial counterparts and fea- 
turing solid-state designs, as a rule 
are exhibiting a truly remarkable 
reliability. 

4. Study indicates that the earlier 
machines had memory capacities 
that were too small to be satisfac- 
tory for process control computing. 
More-recent models have provisions 
for large and quite flexible mem- 
ories. In addition, several older 
models are being redesigned or 
modified to increase the capacity. 











Table 11. Summary of available in- 
formation on process control digi- 
tal computers. 





1. Modification of plant mathemat- 
ical models on a regular basis to 
incorporate the effects of rapid 
catalyst deterioration; tar buildup; 
heat exchanger, condenser, or col- 
umn fouling; etc. The plant eco- 
nomic control model must change 
significantly, in one day even, to 
preclude the use of off-line com 
puters for such tasks. 

plant 
com- 


2. Situations in which the 
mathematical model is too 
plex or the kinetics too detailed for 
special analog type computers to 
be designed for the task. 

3. When the 
model is incomplete and statistical 
analysis must be made regularly to 
determine (and upgrade) coeffi- 
cients and terms. 


process or kinetic 


4. Data logging, monitoring, proc- 
essing, and evaluation. Although 
such tasks are subsidiary to the 
main purpose of a digital computer, 
they may help justify its use. 

5. Statistical analyses of plant op- 
erating data that must be _ per- 
formed on a repetitive basis. 

6. Regulation of cyclic operations 
that require variable time periods 
within the cycle. Batch operations, 
employing catalysts of varying ac- 
tivities, are of this type. 

7. Emergency procedures such as 
partial plant shutdowns. 











Table Ill. Tasks for which digital 
computer control may be required, 
provided economic justification is 
possible. 
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POSSIBILITY OF PROCESS 
ENECKING IN THE PLANT 
S°FURTHER STUDY 


Figures 3 (Left) and 4 (Right). Allowable computer costs vs. required increase 


in reiurns on total plant investment before taxes. 
year payout of the computer, 


more susceptible to computer control 
because a tremendous outlay of cap- 
ital for instrumentation is not re- 
quired simply to make the computer 
and plant compatible. If the instru- 
mentation for a new plant is planned 
properly ahead of time to allow com- 


puter control, the expense should be 


only slightly greater than if the plant 
were to operate without it. In con- 
trast therefore to the older plant in 
which the capital investment includes 
both computer and instrumentation, 
the new plant investment, including 
only the computer and a small amount 
of associated hardware, may be about 
1/3 to 1/2 as much 

Some other factors that are import- 
ant in establishing economic justifica- 
tion for computer centrol are listed 


in Table IV 


1. Studies have shown that great 
gains can be made in existing proc- 
esses by the installation of analyti- 
cal instrumentation alone. Because 
these analytical instruments usual- 
ly are prerequisite to the applica- 
tion of computer control, the eco- 
nomic gains actually attributable to 
the more modern instrumentation 
often are credited to the computer. 
A strong effort should be made to 
separate the actual sources of the 
economic gain. 


2. Similarly, the computer should 
not be credited with gains attrib- 
utable wholly to the new knowl- 
edge and resulting adjustment of 
plant operating methods that fre- 


Technical Justification. Is the compu- 
ter really necessary for the task at 
hand, or can a simpler, cheaper control 
method accomplish the same results? 
Some of the technical aspects of this 
question are presented in Table V. 

In evaluating the technical features 
of computer control it is necessary 
to develop a mathematical model of 
the plant — one that is as complete 
and exact as possible.*t Many have 
said that there never has been a 
thorough plant study that failed to 
pay for itself in new knowledge of 
the process. This is true whether or not 
the computer was purchased eventu- 
ally. Although only % to 1/5 of the 
chemical plant studies to date have un- 
covered potentially profitable digital 
computer applications,'® their findings 
have been very worthwhile. 


quently follows a systems study. 
These gains could be enjoyed 
whether or not the computer was 
purchased. 


3. When some coefficients of the 
plant mathematical model are un- 
known or variable and a computer 
is thought necessary to compute 
them, one should consider what the 
situation will be once the compu- 
ter has established these data or 
established a correlation for it, 
Could the plant be converted to 
some simpler control system at that 
time? If so, one should consider 
seriously a temporary computer in- 
stallation, using one of several rent- 
al systems. This solution might be 
preferable to an outright purchase. 


Table IV. Additional economic factors in justifying digital computer control. 


54 ISA Journal 


Figure 3 assumes a one- 
whereas Figure 4 assumes a three-year plan. 


Types of Computers 


In general, process control compu- 
ters may be divided into two principal 
types: analog and digital. 


Analog Computers. Present day process 
controllers may be considered as one 
input and one output systems. To 
control a multivariable system with 
conventional equipment therefore, we 
must use multiple controllers in a 
cascade arrangement. Special analog 
computers now can be designed to 
perform this and even more complex 
control functions in one “black box.” 
One of these, designed to correct for 
the effect of ambient conditions on 
the operation of a fin-fan cooler,'® 
and another, designed to make an 
overall heat balance around a poly- 
merization reactor,** have been de- 
scribed already in the literature. Our 
investigations to date have revealed 
many potential applications for such 
specialized controllers, particularly in 
the control of chemical reactors and 
in the modification, interpretation, and 
presentation of plant data. Moreover, 
in contrast to the larger digital com- 
puter installations, which because of 
their complexity and size are usually 
‘one of a kind” projects, the analog 
computer-controller designs often are 
transferrable directly from one process 
to another. 


Digital Computers. So far, digital com- 
puter control has been applied only 
to static or steady-state control of 





Figures 5 (Left) and 6 (Right). Relationship of computer justification, plant investment, and possible 
increase in return on investment. Figure 5 is based on today’s standard plan, a 2-year payout of a com- 
puter having a $300,000 installed cost, whereas Figure 6 is based on a 3-year payout of a $30,000 computer. 


chemical processes. What of its use 
for controlling processes that are sub- 
ject to rapidly changing operating con- 
ditions, such as cyclic or batch reac- 
tors and tubular reactors with variable 
feed conditions? Note that reactor, as 
used here, is the general term that in- 
cludes reforming and cracking opera- 
tions in petroleum refining, as well as 
the various reactors and furnaces in 
the chemical plant. In an attempt to 
evaluate the above question, a gen- 
eralized chemical processing problem 
has been formulated and presented to 
the computer manufacturers for their 
use.33 Study of this model has revealed 
that dynamic control of such situa- 
tions with the inclusion of an eco- 
nomic optimization feature will be an 
extremely complex calculation, even 
for relatively simple systems.*:1!:1%-18 
Today's process control computers 
probably are much too small and slow 
in their computing speed to be used 
for this purpose. 

Remember though that this is the 
same area for which several analog 
computer-controllers have been pro- 
posed. Thus there is a possibility that 
an analog computer-controller, added 
to the internal control loop of the 
reactor, may make the process per- 
fectly amenable to overall, supervisory 
digital-computer control. In this meth- 
od the digital computer is used to 
reset some of the potentially variable 
control functions of the analog com- 
puter-controller. Because of its dy 
namic control ability, the analog can 
handle the reaction process while the 
digital computer calculates the next 


group of optimum settings at its 
leisure. 

Possibly the continued research into 
dynamic optimization procedures, kin- 
etics, and reactor dynamics will unveil 
an economic justification of larger 
computers for specific processes. In 
this event perhaps new solid-state ma- 
chines may find particular application. 


Overall Process Control 


As stated earlier, our primary pur- 
pose has been the design of a chemical 
process plant or a petroleum refinery 
as a single unit. We might as well 
admit now that, although this has been 
a very worthwhile and technically re- 
warding goal, the dynamic part of the 
overall design scheme is practically im- 
possible to attain with the computing 
equipment available today or in the 
foreseeable future. We cannot now 
and shall not be able for some time to 


The computations to ve _ per- 
formed by the computer must be 
so complex that no simpler device 
could solve them as adequately as 
desired. This means that the fol- 
lowing alternatives, after due con- 
sideration, must be discarded as 


impractical: 

1, Nomographs — Simple algebraic 
equations often can be solved by 
means of nomographs or tables. 


2. Analog Computers — Differen- 
tial equations or algebraic equa- 
tions expressed in differential form 
are solved rapidly on analog com- 


simulate dynamically a whole plant 
9 even many of its major units at 
one time. On the other hand, let us 
emphasize that a complete overall 
steady-state economic design should 
remain as a primary goal. This 4s 
practical and attainable with present 
equipment. 

Before proceeding further, let us 
consider the control of a distillation 
column — one of the most common 
and most complex units in our plants 
or refineries. Figure 7 indicates that 
there are seven distinct control func- 
tions that may be required on the col 
umn. These are: reboiler or sump level, 
steam flow to the reboiler, feed tem 
perature, feed-plate location, reflux 
flow rate, accumulator level, and con 
denser coolant flow rate. Individually 
controlled and operating relatively in 
dependently of one another, these func 
tions are related only by their individ 
ual effects on the process dynamics 


puters. For the control tasks con- 
templated today, the analog meih- 
od is much cheaper than the cor- 
responding digital one. If the op- 
timizing routine includes the ad- 
justment of several mathematical 
coefficients, the analog computer is 
impractical, and the digital ma- 
chine is necessary. 

3. Off-Line Digital Computation — 
If the computations to be per- 
formed by the control computer 
must be repeated more often than 
once an hour, off-line computation 
is impractical; otherwise it must be 
considered as a definite possibility. 


Table V. Some technical criteria for justifying computer control. 
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With this in mind, it is not diffi- 
cult to conceive how our processes 
can be divided into small units for 
which optimum control configurations 
can be established individually. Then, 
when the individual units are fitted 
together, a process (or even a com- 
plete plant) may exhibit a satisfactory 
and possibly optimum: control re- 
sponse. 

Such a concept is made possible by 
the fact that, except for certain chemi- 
cal reactors and their associated kinetic 
systems, all chemical processing units 
are monotonic and strongly over- 
damped in natural responses. Oscilla- 
tory and/or unstable responses can be 
obtained only by using improper con- 
trol devices or by imposing incorrect 
controller functions on these systems. 
In effect, our controls force a relative- 
ly sluggish system to assume a new op- 
erating point or to retain an old one 
in the face of a possible upset. By 
contrast, controls in military systems 
often must prevent or damp out an 
instability that could destroy a rocket 
or airplane. Thus we have two en- 
tirely different control requirements. 


Simple Process Unit. In studying the 
applicability of the ideas just proposed, 
let us consider first a relatively simple 
process unit—an exchanger for trans- 
ferring heat between two single-phase 
fluid streams. Here our goal always 
will be to obtain some desired tem- 
perature in one or the other stream 
(never both) and accomplish this with 
the minimum flow of the second 
stream. For such a process, Figure 8 
presents a standard control system, 
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which should suffice whether the 
streams flow in the same or opposite 
directions. Only the relative import- 
ance of the reset instruments differs 
between the two methods. Should one 
or both streams be two-phase (that is, 
if boiling or condensation is occur- 
ring), auxiliary level or pressure in- 
struments may be added. With the 
control modes of the primary reset 
controller set relatively tightly and 
those of the secondary set loosely, this 
system should be stable and unaffected 
by the dynamic response of the heat 
exchanger—that is, as long as the con- 
trol system time constants are kept 
much smaller (less than 1/10th) than 
those of the process unit. Our control 
task therefore consists of determining 
these unit time constants by approxi- 
mate theoretical or experimental meth- 
ods, then procuring and installing the 
appropriate instruments. 

It should be understood that the 
flow proportioner in the system of 
Figure 8 is strictly for economizing on 
the flow of the second fluid; it would 
not be used if the possible savings in 
the cost of this fluid had not war- 
ranted it. 


Complex Process Unit. As an ex- 
ample of a more complex process, we 
might consider the distillation column 
again. Figure 9 outlines how the col- 
umn could be broken into sub-units 
for control analysis. It also indicates 
the locations of the flow and tempera- 
ture reset controllers for each of the 
column’s heat exchange units (reboiler 
and condenser). Again the flow reset 
is an anticipatory type of control to 


Figure 7. Block diagram shows 
seven relatively independent 
control cells in a distillation 
column. 


help save the heating and cooling 
media for the column. 

By far the most important unit con- 
trolwise is the overhead-reflux splitter 
of Figure 10. If such a control can 
maintain overhead composition in the 
face of severe feed rate and composi- 
tion upsets,®°:3? then to determine the 
control response of the column, one 
need only simulate the action of the 
column from the top down to that tray 
on which the sample is taken. 

Steady-state analysis can determine 
the most severe effect that a step input 
in composition would have on the 
vapor input to plate (t—i). If this 
input then is used to test the control 
of the simulated column section, the 
resulting control configuration will be 
more than adequate for complete col- 
umn control. This is because the actual 
input to plate (t—i) normally would 
have been damped severely by the in- 
tervening column trays. 

Two other control units, the level 
controls on the reboiler sump and 
overhead accumulator, complete the 
pertinent column subdivisions. Both 
serve essentially the same purpose. 

Figure 11 depicts a unit for de- 
termining the proper column feed 
plate when the column is to be ex- 
posed to severe feed composition fluc- 
tuations. Preventing an otherwise nec- 
essary overdesign of the column, this 
unit has strictly economic utility. 

Now let us direct our attention 
again to the point of greatest con- 
troversy — the ignoring of the dy- 
namics of the enriching and stripping 
sections of the column. If our previous 
contentions are correct, these dynamics 
will be important only for determining 
the startup conditions for the column. 

The above control system, when 
working as set up for final equilibrium 
operation, can give the fastest ap- 
proach to steady-state conditions. By 
calling for total or nearly total reflux 
during initial phases of startup (be- 
cause head composition will be quite 
low), it will force the more volatile 
components to the top. After this 
head composition has reached its set- 





Figure 8. Generalized economizer control 
system for the heat transfer process. 


Figure 9. Generalized concept 
of distillation-column control 
features the control of a group 
of distinct sub-units. 


point value, it can be maintained there 
by a steadily decreasing reflux rate 
until equilibrium settings are obtained. 
By the time this has occurred, the 
bottom part of the column should have 
attained its Own operating composi- 
tion levels. 

Sectional control tuning rather than 
overall system control optimization 
can lead to one danger that must be 
kept in mind. Inadvertently, we may 
add too many control cells to a process, 
with the result that it is overcontrolled. 
Two or more control cells then will 
“fight” each other for control, resulting 
in an erratic and oscillatory response. 
With proper care in the design of the 
system, this situation will not oc- 
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Reactor Dynamic Analysis 


The most important class of chemi- 
cal processing units, from the view- 
point of dynamic behavior, is the 
chemical reactor. Two of the most im- 
portant research activities in this area 
involve the determination of mixing 
characteristics of these devices and the 
kinetic mechanisms taking place 
therein.*? 

To define the degree of complexity 
to which analog or digital computer 
simulations must be carried out, mix- 
ing studies are important. If a stirred 
tank reactor is considered mixed com- 
pletely, only one stage need be simu- 
lated. On the other hand, inadequate 


mixing may necessitate simulation of 
two, four, or more stages per reactor. 
Complexity therefore automatically 
may rule out simulation on some avail- 
able computers. 

The development of kinetic mecha- 
nisms should be considered from the 
viewpoint of differential reaction rate 
rather than the steady-state equilibrium 
ratio. Only in this way is it possible 
to consider properly the true relation- 
ships of some of the transitory species, 
such as radicals. 

Even with the help of the analog 
computer this still is a very tedious 
task because a complex trial and error 
procedure must be used to determine 
the best reaction rate constants. A 
few computer manufacturers even now 
are working on machines that will 
perform the trial and error procedure 
automatically and quickly. Because the 
machine also will determine the value 
of the minimum root-mean-square er- 
ror function for each separate mech- 
anism, it will be a simple matter then 
to choose the most probable mecha- 
nism from the available choices offered 
the computer. 


Role of Experimentation 


No amount of computer simulation 
in itself can prove the validity of the 
theories and assumptions that form its 
basis. Experiments therefore are a vi- 
tally necessary part of our overall pro- 
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gram. They must be selected carefully 
to test each of the critical factors in 
the theoretical studies. 

For example, in column control sim- 
ulations che statements 
commonly are assumed to be true: 


fi low ing 


1. An overflow weir acts as a first- 
order lag between liquid flow from 
the tray above and overflow to the 
tray below 

2. Mixing on a tray is complete and 
essentially instantaneous 

3. Vapor flow changes are delayed 
only by the capacitive effects of the 
vapor volumes between trays and the 
necessity of building up the pressure 
head. 

Testing of overall column dynamics 
alone cannot prove or disprove these 
assumptions because their effects on 
overall column response are tied to- 
gether irretrievably. Individual trays 
therefore must be tested separately, 
one function at a time, to establish 
their true mathematical behavior. 

Although overall responses can be 
very valuable in investigating the con- 
trol of a specific plant unit, their ap- 
plication to the next unit, even of the 
same type, is limited indeed 

Because of our special backgrounds 
in using steady-state empirical rela- 
tions, we have a strong tendency to be 
satisfied with an empirical correlation 
of experimental data. For this reason, 
the use of an overall linear transfer 
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tunction for each type of process is 
gaining wide acceptance. Another ad- 
vantage this empirical method offers 
is its ready development from the 
Bode plot of the system frequency re- 
sponse, which can be obtained either 
by sinusoidal or pulse testing. 

For the reasons mentioned above 
and further because such expressions 
mask the nonlinear aspects of process 
response, which may be important, I 
view this method with much concern. 

Not enough data is available yet to 
determine whether or not the neglect 
of the nonlinear effetcs is serious or 
whether linearization is a perfectly ac- 
ceptable procedure. Our experimental 
efforts should be directed toward the 
solution of this important question. 


Instrumentation 


All theories are useless unless we 
have instruments that can detect ac- 
curately the changes in pertinent pro- 
cess variables, translate the detected 
errors into the correct control changes, 
and impose the control changes on the 
process quickly enough to assure the 
desired results. 

For a long time a controversy has 

raged between proponents of elec- 
tronic and pneumatic instruments. Al- 
though there seems to be little doubt 
now that the electronic system will 
triumph eventually, it is surprising 
that the change-over is taking so long. 
This can be explained by several 
factors: 
1. As yet, there is no satisfactory elec- 
tric valve. The large size of some 
process valves and the required high 
speed of response necessitate a power 
output that would cause the price of 
present electrical equipment to be 
prohibitive. In addition the problem of 
accurate positioning without hunting 
has not been solved completely. On the 
other hand, air motors combine high 
torque and small volume to attain 
accurate positioning. Unfortunately 
they are quite slow — often the slow- 
est element in a control loop. Faster 
electro-hydraulic valves are available, 
but the need to provide a separate 
source of hydraulic power, with its at- 
tendant leakage, limits their use. 


2. The designers of early electrical in- 
struments made little effort to capital- 
ize on the faster control responses of 
electrical systems, their main advan- 
tage. 

3. The electric instrument developers 
failed to standardize on the type and 
magnitude of the signals to be used. 
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4. As with all new developments, the 
new electronic gear had the usual 
amount of “bugs.” This made users 
hesitant, and this feeling still exists 
today. 

Because most manufacturers now 
are well into the design of their second 
generation of electronic control gear 
and most of them are using solid-state 
components, with the resulting main- 
tenance benefits, the battle seems all 
but won. It may be a few years, how- 
ever, before the switchover is com- 
plete; pneumatic valves may be around 
for a long time. 

Computer control can be a major 
factor in settling the electronic versus 
pneumatic question for plants being 
built today because electronic instru- 
mentation is compatible with the com- 
puter. With electronic controls there 
is no need for complete sets of air-to- 
electronic and electronic-to-air trans- 
ducers. 

The development of practical an- 
alytical instrumentation, one of the 
major keys to the successful installa- 
tion of computer controls, has been es- 
pecially outstanding in the field of gas 
chromatography. From response times 
of 30 minutes to an hour or more, 
common in the middle fifties, these 
instruments since have been developed 
to where response times of 30 seconds 
are now possible.*® Such responses, 
when combined with properly applied 
principles of sampled-data theory, 
make these instruments potentially de- 
sirable process control devices. At the 
same time a strong program to rugged- 
ize and sensitize them also has met 
with success; as a result they now are 
really practical process contro] cle- 
ments. 


Scanning the Future 


Having studied the field of process 
control, one recognizes readily that 
future developments seem to be mov- 
ing in several directions. Let us divide 
the subject into smaller categories and 
take a closer look. 


Computer Control. The fact that there 
are at least eighteen different manu- 
facturers in the computer control field, 
combined with knowledge that sales so 
far have been extremely slow indicates 
that some serious changes must occur 
in this field. Several are readily evi- 
dent: 

1. The second generation machines 
are being discussed already. Almost 
universally, these will be considerably 
cheaper; and although there is talk 


of them being smaller and slower, we 
hope manufacturers will resist these 
two trends. Unlikely to have much 
effect on present plants because of the 
high cost of associated instrumenta- 
tion, a capable machine in the $30,000 
to $50,000 range should have plenty of 
new plant applications. That such ma- 
chines are possible is evident from the 
appearance of the Packard Bell Model 
PB250. 


2. Inevitably, competition must result 
in the usual price cuts, mergers, and 
dropping of product lines by the pres- 
ent producers. It is difficult to under- 
stand how so many manufacturers have 
stayed in business as long as they have. 


3. The special analog computer-con- 
troller field looks particularly lucrative. 
As a result, it is expected to be very 
active in the next few years once a 
set of standard items can be developed. 


Process Control and Kinetics Theory. 
In the near future our chemical engi- 
neering departments and university 
groups can be expected to produce the 
following vitally needed data: 

1. Accurate theoretical models of the 
transient behavior of a large selection 
of chemical processes 


2. Complete kinetic mechanisms for 
many processes 

3. Translation of control theories from 
the electrical and aeronautical fields 
into forms that can be applied to the 
chemical industry 

4. The theory and prediction of fluid 
dynamic behavior, particularly for tub- 
ular reactors and separation devices. 
Of special importance is the behavior 
of mixed-phase systems. 


On the part of the processing and 

the instrument companies, we might 
expect the following: 
1. Study of the newer areas of adap- 
tive and sampled-data control, with the 
adaptation of the findings to the solu- 
tion of process control problems. 


2. Continued expansion of analog and 
digital computer facilities. 
3. Complete adoption of the principle 
of computer-conducted steady-state op- 
timization of plant designs. 


Instrumentation. Developments in this 
field are likely to follow this essential 
pattern: 

1. Continued rapid development of 
analytical instruments, including fur- 
ther advances in chromatography and 
other vital areas. 





Figure 10. 


Overhead-reflux 


splitter control system. 


Figure 11. Column efficiency 
control at feed section based 
on feed composition or quality. 


Complete adoption of the electronic 


type of instrumentation, with pneu- 
matics limited to special applications. 
The hoped-for development of an elec- 
tric valve would accelerate this. 


2 
Pe 


A major development in military 


instruments concerns data presentation 
as it relates to “human engineering.” 
Many of these techniques will have 
far reaching effects on control room 
design of the future. 
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Figure 1. This new, low-range flowmeter is compensated for wide 
changes in viscosity by a novel principle: the pressure drop due to the 
variable flow through one capillary is divided by the pressure drop 
due to viscosity changes only in a second capillary at constant flow. 


A Viscosity Compensated Flowmeter 


by D. J, GOLDSTEIN’, R. H. DICK 
and D. HARVEY-SMITH? 
Central Research Laboratory 
Canadian Industries Limited 
McMasterville, Quebec 


Canadian Industries researchers 
have come up with a surprisingly 
simple flowmeter, well suited to plant 
environments, that accurately meters 
oil flow rates below 10 gallons per 
hour, even when the oil viscosity 
varies threefold, and the flow rate 


pulses severely. 


*Patent applied for 


*Member of ISA, Montreal Section, no 
longer associated with Canadian In- 
dustries, Ltd 

tPlastics Division, Canadian Industries 
Ltd., Edmonton, Alberta 
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In one of our plant processes, we 
desired to measure the flow rate of 
medicinal paraffin-grade oil flowing 
at rates below 10 gal/hr.** Oil tem- 
peratures change from about 30 to 50° 
C, causing viscosity changes from 
about 0.4 to 1.2 poises. 

Even at 5°C temperature change 
caused a 25% flow rate error in a 
rotometer we tried. And, while a tur- 
bine meter was much more insensitive 
to viscosity changes, it would not op- 
erate at such low flow rates. 

Therefore, we developed the novel 
viscosity compensated flowmeter de- 
scribed herein specifically to solve 
this problem. However, it should find 
many similar applications in process 
and, particularly, in pilot-plant instru- 
mentation. 


**Imperial gallons (1.2009 US gallons) 
have been used throughout this article. 


The Operating Principle 


To meter the oil it is allowed to 
flow at its unknown flow rate g (ft*/ 
sec) through a capillary of length L; 
(ft) and radius r; (ft). The pressure 
drop AP, (lb/ft?) is measured. The 
relationship between g and AP, is 

qtr, 4 


where it is the oil viscosity. 

At the same time, oil at precisely 
the same temperature (and therefore 
the same viscosity) is pumped at a 
known, constant flow rate Q (ft®/sec) 
through a second capillary, and the 
pressure drop AP» (lb/ft?) in this 
capillary also is measured. 


Then 





Table of Error 


(chart reading minus flow rate). 





Chart Reading Error (gal/hr) 


gal/hr i} 32°C 40°C 50°C 





|} 0 0.1 0.12 
0.06 0.21 | 0.28 
0.01 0.11 | 0.23 
0.02 0.02 | 0.24 

|| 0.17 —0.06 | 0.26 











~ xo Ah 
q= KQ°?, 


Here K is a geometric constant of the 
instrument (we made it unity) and 
fluid viscosity does not effect it. Since 
Q also is constant, the pressure ratio 
AP; /APz is a measure of g. 


The Hardware 


Figure 1 is a photograph of the 
meter and Figure 2 a block diagram. 
The capillaries are about 0.14 inches 
ID with pressure taps 10 inches apart. 
The differential pressure transmitters 
are Foxboro type 13A; the pneumatic 
divider is a Sorteberg force bridge 
type D; the recorder is a round chart, 
3 to 15 psi, with a 0 to 10 scale. 

The constant volume pump is a 
Northern Ordinance Co. “Nitralloy” 
number 4300-02 gear pump, driven 
through a 3:1 reduction by a %4-hp 
repulsion-induction motor of 1750 
rpm. The speed of this sort of motor is 
not greatly affected by voltage, and 
the pump gave 9.6 gal/hr for voltages 
from 90 to 130 volts and for manifold 
pressures of 40 to 60 psi. The pump 
is arranged to suck oil through the 
capillary, rather than push it. Thus, 
temperature increases of the oil as it 
passes through the pump do not create 
viscosity differences in the two capil- 
laries. However, this technique needs 
a positive manifold pressure to avoid 
cavitation at the pump inlet. 


Laboratory Accuracy Tests 


Since the constant flow rate Q was 
9.6 gal/hr and we wanted a full scale 
of 10 gal/hr, we set the ranges of the 
two d/p transmitters in the ratio of 
10/9.6; this meant that the instrument, 
which had a 0 to 10 scale, was direct 
reading and correct in gals/hr. (Act- 
ually, adjusting the d/p transmitters 
made the instrument correct at only 


Figure 2. This 
diagram explains 
the operating 
principle of the 
new  viscosity- 
compensated 
flowmeter. 


one point, and we “fiddled” with the 
recorder span and zero adjustments to 
obtain accurate readings over the 
whole scale.) The meter took from 2 
to 2% seconds to cover half scale. 
The ‘fable shows the small effect of 
temperature after calibrating the in- 


strument at 32°C. 


Plant Experience 


The flowmeter was set up to meas- 
ure the flow rate of oil to the suction 
of a reciprocating pump. It was cali- 
brated for 10 gph full scale by zero 
and span adjustments only. Compari- 
sons of recorded versus actual flow rate 
were within +242% of the straight 
line obtained from the zero and full- 
scale calibration points during a period 
when the air temperature surrounding 
the meter varied between 25 and 50°C. 

On such reciprocating pump service, 
where the instantaneous rate of flow 
through the meter varied from maxi- 


Figure 3. Flow pulsations due to a 
reciprocating pump are “ironed 
out” by this variable-capacity 
chamber. 
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mum to zero about 10 times per 
minute, we found that the recorded 
flow rate for a constant rate of flow 
varied roughly with the speed of the 
reciprocating pump. Damping the 
pneumatic signal from the meter did 
not eliminate this error. It was nec- 
essary to install a variable-capacity 
chamber between the meter and the 
reciprocating pump in order to smooth 
out the changes in flow rate through 
the meter. The variable-capacity cham- 
ber (Figure 3) was designed to supply 
sufficient oil for one stroke of the 
reciprocating pump with a 10% drop 
in its suction pressure; the suction 
pressure was allowed to fluctuate. 

As the mean recorded flow was an 
accurate measure of the flow ate, 
no attempt was made to damp the flow 
recorder. Under these conditions, the 
response for a change in flow rate was 
10 seconds for a_ half-of-full-scale 
change. 
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Electrochemical Analysis 


by MARVIN D. WEISS 
Union Carbide Olefins Company 
Special Instrumentation Division 

Engineering Department 
South Charleston, West Virginia 


Each year, new methods of elec- 
trochemical analysis are being ap- 
plied and old methods are finding 
new uses. The alert instrument engi- 
neer will update his electrochemical 
know-how by studying this authori- 
tative review of its fundamentals. 


Methods of electrochemical analy- 
sis can be divided into seven classes 
(Figure 1): 


Chronopotentiometry — 1neasurement 
of change in voltage with time at a 
constant current. 


*Senior Member of ISA, Charleston 
Section. Director, ISA Analysis Instru- 
mentation Division. 


in Process Control 


Potentiometry — including pH, re- 
dox, concentration cells. Measurement 
of the voltage generated with no cur- 
rent flow. 


Polarography—measurement of change 
in current with voltage as voltage 
gradually is increased. 


Amperometry — measurement of cur- 
rent flow at constant voltage. 


Electrolysis —- measurement of cur- 
rent flow during decomposition of an 
electrolyte. 


Conductimetry — measurement of the 
conductance of a solution, or of chang- 
es in the conductance of a solution. 


Dielectric Constant — measurement 
of the capacitance of a solution. 

All electrochemical analyses are 
performed in solution—sometimes in 
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Figure 1. Electrochemical methods of analysis. 
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a gas or a vapor (water vapor in hy- 
drocarbons, oxygen in air); but the 
gas goes into solution before the elec- 
trochemical measurement is made. 


Potentiometric Analysis 


The concept that a voltage is gen- 
erated when dissimilar electrodes are 
placed in a solution of an electrolyte 
in water dates back to Volta and his 
voltaic pile. But the use of this volt- 
age in process control started only with 
the development of a continuous po- 
tentiometer. 


To measure galvanic-cell potential 
correctly, there must be mo current 
flow. Theoretically, the self-balancing 
potentiometer allows no current flow 
at balance. With its electrometer tube 
input, the pH amplifier provides an 
even lower current flow. But usually 
there is some current flow, and there- 
fore some error. 

Potentiometric methods can be 
classed by the type of electrodes used 
(Figure 2): 


1. Metal/metal-ion electrodes. Metals 
in equilibrium with a solution of theit 
salts. Used primarily for Zn, Cd, and 
Cu. 


2. Amalgam electrodes. A solution of 
the metal in mercury reduces the elec- 
trode error due to impurities in the 
metal. Also used for Na, K, and Ca 
to reduce the reactive effect of the 
metal to water. 


3. Non-metal electrodes that are not 
gases. Liquid or solid non-metals in 
contact with their ions. E.g. liquid bro- 
mine in contact with bromine ions; 
solid iodine in contact with iodine 
ions. 


4. Gas electrodes. A gas (hydrogen or 





chlorine) bubbling around a platinum 
electrode. 


5. Metal/insoluble-salt electrodes. The 
calomel electrode (mercury /mercurous 
chloride). The silver/silver-chloride 
electrode; Pb/PbSOs, etc. 


6. Metal/insoluble - oxide electrodes. 
Ag/AgoO is reversible to OH and to 
H ions. 


7. Oxidation-reduction electrodes. Ions 
in two stages of oxidation. E.g. ferric/ 
ferrous, ceric/cerous, cupric/cuprous. 


8. Membrane electrodes. The glass 
electrode for pH, the polyethylene 
electrode for oxygen. 


Notes on pH 


The concept of pH was introduced 
in 1909 by S. P. L. Sorensen? who 
defined it by pH = —Log Cq+ = 
Log I1/Ca+. One advantage of this 
notation is that in measuring hydro- 
gen ion concentration by the poten- 
tiometric method the observed emf is 
directly proportional to the logarithm 
of the hydrogen ion concentration 
rather than to the hydrogen ion con- 
centration itself. Another advantage 
is graphical representation of titration 
curves. If in titrating an acid with a 
strong base the hydrogen iom concen- 
tration is plotted as ordinate against 
volume of titrant base, the resulting 
titration curve is a straight line, and 
the region of the equivalence point 
that is of greatest interest occupies 
only a small segment. But when pH 
is plotted instead of H+, the ti- 
tration curve is S shaped and the 
equivalence point region (region of 
maximum change of slope) is the 
major part of the curve. 

In 1907, G. N. Lewis*® introduced 
the concept of activity as distinct from 
concentration. Thus, we now know the 
activity rather than the concentration 
of an ion determines the emf of the 
common pH galvanic cell. Hence we 
customarily define pH as: pH = 
—Log a H+. In 1923, the Debye- 
Huckel theory crystalized the idea that 
nonideal behavior of ionic solutions is 
due both to incomplete dissociation 
and to coulombic interactions between 
the ions. 

Strictly speaking, the measurement 
of pH by the emf method yields nei- 
ther concentration nor activity of hy- 
drogen ions, because any cell used for 


1Superior numbers refer to similarly 
numbered references at the end of 
this article. 
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Figure 2. Types of electrochemical electrodes. 


the measurement inevitably involves 
a liquid-junction potential of more or 
less uncertain magnitude. However, 
we think the discrepancy is so very 
small that it can be disregarded, prac- 
tically. 


The Glass Electrode. Today, the glass 
electrode is by far the most popular 
of the hydrogen ion responsive elec- 
trodes, mostly due to the ease with 
which a pH meter reading can be 
made. The glass electrode is unique in 
that its potential is unaffected by ox- 
idizing and reducing agents. The glass 
electrode consists essentially of a sil- 
ver/silver-chloride electrode immersed 
in a dilute hydrochloric acid solution 
contained in a glass bulb (Figure 3). 
The complete cell is silver/silver-chlo- 
ride/HCl/unknown solution // refer- 
ence electrode. The Ag/Ag-Cl elec- 
trode serves merely to make an elec- 


trical connection to the inner wall of 
the glass bulb. KCI can be used instead 
of HCl. 

The potential of the glass electrode 
depends on the activity of water in 
the solution being examined. If the 
inside of the glass is not in equilibri- 
um with water at unit activity, the 
measured potential deviates from the 
expected value. This is why a new 
glass electrode always must be soaked 
in distilled water for a day or so be- 
fore it is first used, and thereafter 
always kept water covered. 

The scdium-ion error is typical of 
glass electrodes. Other cations than 
the hydrogen ion are capable of carry- 
ing current through the glass mem- 
brane. The error introduced is negli- 
gible as long as the pH is lower than 
about 9. But in more-alkaline solu- 
tions sodium, potassium, lithium, and 
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Figure 4. A redox-type oxygen analyzer. 


barium can begin to compete with 
the hydrogen ion when they are pres- 
ent at a concentration which may be 
10° or more times as great. The error 
due to sodium ions is used by Leon- 
ard* to measure sodium ion conceni- 
tration in a liquid stream. 


Measurement of H2S. A typical po- 
tentiometric measurement was devel- 
oped by Strange* for continuous mon- 
itoring of hydrogen sulfide or hydro- 
gen cyanide. The gas is absorbed in 
an alkaline liquid and the solution 
potential determined in a cell con- 
taining a vibrating silver electrode and 
a reference calomel electrode. 


Redox Analysis. If the definition of 
oxidation (the loss of electrons) and 
reduction (the gain of electrons) is 
taken, the previous discussion of po- 
tentiometric analysis readily can be 
extended to redox analysis—the anal- 
ysis by measurement of oxidation-re- 
duction potential. Thus, in a copper- 
zinc cell when copper metal goes to 
copper ions (Cu — Cutt + 2e), 
two electrons are produced. The cop- 
per is reduced and the two electrons 
produced are taken up by the zinc 
ions at the other electrode to form 
zinc metal (Zn*+*+ + 2e — Zn). Use 
of redox in a continuous oxygen ana- 
lyzer® is illustrated in Figure 4. 





Figure 5. Conductivity bridges. 
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Conductimetry 


The second most popular electro- 
chemical measurement is conductance. 
Solution conductance was studied by 
Arrhenius in 1887 to explain his the- 
ory of electrolytic dissociation of ions. 
If a pair of electrodes are dipped into 
an electrolyte and a potential applied 
across them, positive ions will be 
attracted by the negative electrode and 
negative ions by the positive elec- 
trode. This movement of ions through 
the solution constitutes an electric cur- 
rent. 

But, where does conductance end 
and electrolysis begin? Conductance is 
electrolysis; but, if enough electrolysis 
takes place for atoms to accumulate 
around one electrode, that electrode is 
insulated from the solution and con- 
ductance decreases rapidly. To avoid 
this “polarization,” 60-cycle or 1000- 
cycle ac is used in conductance bridges. 


Electrolytic Conductance 


The specific resistance of an elec- 
trolyte can be defined as the resistance 
of a cube of electrolyte measured be- 
tween opposite faces. The reciprocal 
of the specific resistance is called the 
specific conductance, L. Units of spe- 
cific conductance are mhos per centi- 
meter. The equivalent conductance, A, 
is the conductance of a solution con- 
taining one gram-equivalent of a dis- 
solved electrolyte placed between two 
flat and parallel electrodes one centi- 
meter apart, and depends on dilution 
and temperature. It increases with 
dilution until the point of infinite 
dilution is reached, after which the 
conductance remains constant. At in- 
finite dilution, dissociation of the mol- 
ecules is complete. A (equivalent con- 
ductance) = 100 L/C, where C = 
gram equivalents per liter (concen- 
tration). 


The early researcher Kohlrausch 
measured the conductance of a wide 
variety of electrolytes in aqueous solu- 
tions and showed the conflict between 
theory and experiment. Arrhenius had 
proposed a workable theory of elec- 
trolytes: that electrolytes (like sodium 
chloride) would dissociate into ions 
in solution. He then used the mass 
action law to compute the equilib- 
rium between free ions and undisso- 
ciated molecules. 


— (ht) (7) 
(I; Iz) 





On the other hand, Ostwald derived 
his famous dilution law from the Ar- 
rhenius hypothesis and showed that 
conductance data for many systems 
conform quite exactly with the Ar- 
rhenius theory. 


The paradox presented here, the 
Arrhenius dissociation hypothesis, 
which agreed with the data on a 
large number of systems, but con- 
flicted with experimental data on a 
large variety of other systems, only 
was resolved recently by work done 
under direction of Raymond N. Fuoss.® 
The Fuoss-Onsager theory uses the 
Debye approximation of a continuous 
space-charge as a background for ions 
represented as spheres in the continu- 
um. This theory fits all available data 
for low concentrations, but cannot be 
extended yet to higher concentrations 
because, here, interionic distances ap- 
proach the dimensions of the ions 
themselves, and the simplifying as- 
sumptions will not hold. The Fuoss- 
Onsager theory leads to the conduct- 
ance equation 


A = A, Sc? + Ec Loge + Je. 


where S = Onsager coefficient, E = 
a constant defined by the same vari- 
ables as S, and J = function of ion 
size. The Fuoss-Onsager equation 
therefore involves two arbitrary con- 
stants, limiting conductance and ion 
size. The variation of conductance is 
with the half power of concentration 
and with the logarithm of concentra- 
tion. The logarithmic term is the lim- 
iting form at low concentrations of a 
transcendental function which appears 
in the integration of the higher terms 
of the equation of continuity. It ex- 
plains the peculiar shape of conduct- 
ance curves at low concentration. 


The measurement of conductance 
involves the Kohlrausch bridge shown 
in Figure 5A. The conductivity cell 
forms one arm of the bridge, a stand- 
ard resistance forms the second arm, 
and a calibrated slidewire the other 
two arms. High frequency (1000 cy- 
cle) current is provided to the bridge 
by a vacuum tube oscillator or other 
induction coil. To obtain balance, ca- 
pacitance as well as resistance has 
to be considered; to determine the bal- 


ance, a headset is used. ‘ 


A more modern conductivity bridge 
(Ficure 5B) uses a single-stage. vacu- 
um-tube volrmeter coupled to a cath- 
ode ray tube which indizates balance 
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The plant instrument uses a self bal- 
ancing bridge and continuous indi- 
cation. 


Differential Conductivity 


A popular use of conductivity in 
monitoring plant processes is meas- 
urement of “differential conductivity” 
(Figure 6). In analogy to the term 
“reactive photometry” coined by the 
author in 1955’, the term “reactive 
conductimetry” might be used. A 
chemical reaction is selected in which 
a large change in conductivity occurs. 
The conductivity of the reagent before 
addition of the sample and after addi- 
tion of the sample is measured. The 
change in conductivity is calibrated 
in terms of percent concentration 
(Figure 7). 


The circuit uses two conductance 
cells in a bridge to impress a d-c 
output on a standard millivolt re- 
corder. A recent paper by Capuano* 
shows application of this method to 
continuous measurement of acetalde- 
hyde in a process stream. 


Amperometry 


Amperometry is the measurement 
of current flow. If a small-area indi- 
cator electrode is inserted in a solu- 
tion and current is allowed to flow 
(low resistance external circuit), the 
current will be limited by the area 
of the electrode and by the mobility 
of the ions in the solution. The real 
limiting factor is the rate of diffusion 
of the ion in question from the body 
of the solution to the immediate vi- 
cinity of the electrode. The diffusion 
current is proportional to the concen- 
tration of active material in the solu- 
tion. If a portion of the active material 


is removed by reaction with another 
reagent, the diffusion current drops. 
This technique is used in amperomet- 
ric titrimetry. 


Polarography 


If a gradually increasing voltage is 
applied to a solution of a mixture 
of electrolytes, no appreciable current 
will flow until the decomposition volt- 
age of the first electrolyte is reached. 
If a small indicator electrode is used 
(the other electrode being compara- 
tively large in surface), the current 
will increase with voltage to a value 
limited by the rate of diffusion of ions 
to the small electrode. The polaro- 
graph was developed by Heyrovsky to 
register automatically the current-volt- 
age curves. A typical polarograph for 
Tl, Cd and Zn is shown in Figure 8. 


The principles of polarography have 
been used by Eckfeldt®, Clark’, and 
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Figure 7. Typical calibration curve 
of differential conductivity analyzer. 
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Figure 8. Polarographic analysis. 


by Watanabe". Clark first used cello- 
phane as a selective membrane for the 
measurement of dissolved oxygen in 
blood, and later used the polyethylene 
membrane.’ Watanabe and Leon- 
ard’! used a platinum electrode against 
a polyethylene membrane as the meas- 
uring electrode and a Ag/Ag-Cl refer- 
ene electrode with saturated KCI as 
the electrolyte (Figure 9). 

Carritt and Kanwisher'? used the 
membrane electrode for the measure- 
ment of oxygen in fluid systems such 
as natural fresh water, sea water, blood 
and sewage. They used a silver/silver- 
oxide reference electrode, a thermistor 
for temperature compensation, and 
O.SN potassium hydroxide as an in- 
ternal electrolyte. 


Electrolysis 


In an electrochemical cell (Figure 
10), two electrodes are dipped into 
one or more solutions of electrolyte. 
If a measurement is made of the po- 


tential developed, the cell is a potenti- 
ometric cell, e.g. the lead storage bat- 
tery. But if electrical energy is applied 
to the electrodes, a current flows 
through the cell, electrons are ex- 
changed between the electrodes and 
ions in the solution, and we have an 
electrolytic cell. If we apply an in- 
creasing potential to an electrolytic 
cell, electrolysis does not start until 
after the decomposition potential has 
been reached. The decomposition po- 
tential is theoretically the difference 
between the potential of the system 
undergoing oxidation at the anode 
and the system undergoing reduction 
at the cathode. 


In 1883-4, Faraday’s laws were pub- 
lished. They are: 


1. The amount of chemical change 
produced at the electrodes in an elec- 
trolytic cell is directly proportional 
to the quantity of electricity passing 
through the electrolytic solution. 
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Figure 9. Typical Clark-type 
oxygen analyzer. 


2. The amounts of various substances 
liberated at the electrodes by the same 
quantity of electricity is directly pro- 
portional to their chemical equivalent 
weights. 

The quantity of electricity required 
to produce one equivalent of change 
at an electrode is independent of the 
nature of the change and is called 
the Faraday (96,500 coulombs). The 
weight of an element which is elec- 
trolyzed by the passage of one cou- 
lomb is called the electrochemical 
equivalent of that element. A modern 
application of electrolysis by Keidel’® 
is shown in Figure 11. 


Dielectric Constant 


Dielectric constant is used infre- 
quently in process analysis because it 
often is not an additive property. It 
reflects all the anomalies of nonideal 
solutions. But empirical calibration 
curves have been prepared for selected 
binary and ternary mixtures. The di- 
electric constant is defined as C/C, 
where C is the capacitance of a con- 
denser with the same medium between 
its plates, and C, the capacitance of 
the same condenser with a vacuum 
between its plates. With care, dielec- 
tric constant can be determined very 
accurately and has been used to make 
important studies of molecular struc- 
ture. A dielectric constant measuring 
circuit has been described by Rogers**. 
Application of dielectric constant to 
the measurement of the octane number 
of a gasoline is described by Thomas?®. 

Chamberlain et al'® reviewed ap- 
plications of dielectric constant to 
continuous analysis in petroleum re- 
fining. Aromatics and olefins have 
dielectric constants which are signifi- 





cantly higher than paraffins or naph- 
thenes with the same boiling range. 
In the absence of olefins, plant streams 
were continuously monitored for aro- 
matic content. They also were able 
to use dielectric constant to measure 
oil content of wax from the solvent 
dewaxing unit and the viscosity index 
of phenol-extracted lubricating oils. 

In outlining the more apparent uses 
of electrochemical analysis, I have tried 
to show that pH is but the first of 
many electrochemical analyses of value 
in process control, and that other elec- 
trochemical methods can solve many 
difficult and complex process prob- 
lems. 
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How To Get Trouble-Free pH 


by R. G. SPROSTON® 
Senior Engineer 
Shell Chemical Company 
Houston, Texas 


Many instrumentmen regard pH 
meters as “high-maintenance”’ instru- 
ments. But Shell Chemical found 
that careful preplanning, a few in- 
stallation tricks, elimination of un- 
needed temperature compensators, 
and a home-made pH trouble shooter 
cut service time and costs away 
down. Here's how they did it. 


KNOWING THAT our new ef- 
fluent treater (placed on stream July, 
1958) would depend heavily on close 


*Senior Member of ISA, Houston Sec- 
tion. 





THREE WAYS TO LOWER 
pH SERVICE COSTS 


1. By using a pH Signal Sim- 
ulator to quickly locate the 
trouble (See Figures 3 and 
4). 


. By deciding whether or not 
you really need the thermo- 
compensator. Often, where 
solution temperatures don’t 
change much, it can be 
eliminated with _ insignifi- 
cant loss in accuracy. 


. By immersing the electrode 
assembly directly into a 
tank 3 to 4 feet below the 
surface. This minimizes both 
electrode fouling and sam- 
pling time. (See Figure 6). 
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pH control, we studied its pH sys- 
tems carefully to maximize their re- 
liability and to minimize their main- 
tenance. This article describes the 
refinements we have made to reduce 
our pH service costs. 


The Effluent Treatment Process 


For your better understanding of 
the need for close pH control, I will 
describe briefly our treatment process 
and each of its major units. The treater 
provides effluent free of oil and sus- 
pended solids, and of constant pH, 
suitable for reuse in other processes. 


Bar Screens. Effluent enters the treater 
from two large chemical sewers which 
discharge into the bar screen chamber 
(Figure 1). Wooden bar screens catch 
the larger pieces of trash, thus pro- 
tecting the Primary Neutralizer mixer 
impeller. 


Primary Neutralizer. This hexagonal- 
shaped basin has two pH electrode 
assemblies which connect to a pH 
recorder-controller through a manual 
selector switch. This pH recorder-con- 
troller regulates four motor valves. 
During normal operation, two of these 
valves are blocked from service while 
a small motor valve controls the 
addition of lime necessary for neu- 
tralization. A large, split-range motor 
valve admits spent soda as required 
during acid spills. When heavy acid 
spills occur, the normally-blocked mo- 
tor valves are manually opened to 
satisfy the large demand for alkaline 
material. An electrically driven mixer 


uniformly blends spent soda with the 
waste stream entering the Primary 
Neutralizer before it is discharged into 
the API Basin (See Fig. 1). 


API Basin. In the API Basin, light 
materials rising to the surface are 
skimmed off and pumped to the oil 
pits. Heavy materials sink to the sump 
and are pumped to a diked sludge 
pit or removed with a vacuum truck. 
The partly clarified effluent flows into 
the adjoining Secondary Neutralizer 
through a gate separating the two 
basins. 


Secondary Neutralizer. This neutral- 
izer is subdivided into several sections, 
each mixed by air agitation. This basin 
slows the rate of pH change, thus 
permitting the pH recorder-controller 
to sense changes and operate a series 
of acid and caustic motor valves. The 
basin has a heavy wooden cover, sup- 
ported by the wooden baffles used 
to subdivide the basin. Vapors from 
the basin are picked up by a steam 
eductor and discharged via a tall stack. 


A pair of pH electrode assemblies 
in the Secondary Neutralizer connects 
to a pH recorder-controller through a 
manual selector switch. This controller 
operates three split-range motor valves 
controlling the flow of spent soda and 
acid to the unit. 


The split-range control is divided 
into four zones: acid addition, neutral, 
and two for caustic addition (Figure 
2). Thus, the 3-to-6 psi portion of 
the total 3-to-15 psi controller output 
strokes the acid valve, the 6-to-8 psi 





Figure 1. Major units of the Shell 
effluent treater showing location 
of pH instrumentation. 


portion is a neutral zone with all 
valves closed, the 8-to-12-psi portion 
strokes a small soda valve, and the 
remaining 12-to-15 psi portion strokes 
a large soda valve. All valves have 
positioners providing a full 3-to-15 
input to each operator for the split 
signal ranges just described. 


If the pH of the effluent leaving 
the Secondary Neutralizer is not held 
at 8.0 to 8.5, a satisfactory floc cannot 
be developed and a carry-over of oil 
and suspended solids from the air 
flotation units could result. Secondary 
Neutralizer effluent is removed and 
discharged into the Roughing Clari- 
fier under automatic level control. 


Roughing Clarifier. This unit removes 
floatable oils and suspended solids, 
and smooths out small pH fluctuations 
from the Secondary Neutralizer. Set- 
tled sludge is scraped into a sump 
at the center of the clarifier for re- 
moval. Two blades skim the oil into 
troughs where it is withdrawn and 
sent to the API Basin by gravity. 


Chemical Treating Unit—Flash Mixer. 
This tank, equipped with an electri- 
cally-driven mixer, rapidly disperses 
the chemical flocculating agent before 
it can form a floc particle. The floc- 
culating agent is added near the inlet 
to the Flash Mixing Tank through a 
pulsed control valve. The pulser has 
an all-pneumatic adjustable timing cir- 
cuit to prevent control-valve plugging. 


Chemical Treating Unit — Floccula- 
tion Tank. The Flocculating Tank 
agglomerates and adsorbs suspended 
solids and emulsified oils on the sur- 
face of a chemical flocculating agent 
so they can be removed in the air 
flotation units. 


The waste stream containing the 
chemical flocculating agent enters the 
tank near the bottom and is uniformly 
dispersed by an_ electrically-driven 
mixer with mechanical speed control. 
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Optimum mixer speed is that pro- 
ducing the largest floc particles and 
the maximum circulation and mixing 
within the vessel. 


Air Flotation Units. These units pro- 
vide final waste clarification before 
its discharge into the outfall channel. 
This is done by attaching tiny air 
bubbles to the floc particles which 
bubbles cause them to float. Sludge 
floating on the surface is scraped up 
a ramp into a sludge line by a series 
of scraper blades on two endless chains. 
This sludge flows by gravity into a 
sludge surge tank and is automatically 
pumped to the sludge pit. Clarified 
effluent from the bottom of the air 
flotation unit flows to the outfall 
completing the effluent treatment. 


HOW WE CUT pH SERVICE 


pH Trouble-Shooter 


Our experience showed the need 
for an instrument that would quickly 
locate the cause of pH system trouble. 
Our men were spending a lot of time 
tracing the trouble to either the am- 
plifier or the electrode system. So we 
designed and built a pH Signal Sim- 
ulator. 


Our simulator is basically a milli- 
volt generator with a high internal 
resistance, using a voltage-divider to 
give positive and negative output volt- 
ages (Figure 3). 

In use, the calibrator is connected 
to the amplifier in place of the glass 
and reference electrodes. (When used 
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Figure 2. How pH control of the 
Secondary Neutralizer is split into 
four zones, Note that through the 
6-to-8 psi neutral zone, all control 
valves are closed. 
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with the Beckman Model W Industrial 
pH Amplifier, connect a 2900-ohm 
precision resistor in place of the 
thermo-compensator, to simulate a so- 
lution temperature of 77°F.) If the 
amplifier is in proper working con- 
dition, it will read any pH between 
2 and 12 that is set on the pH Signal 
Simulator. Thus, you can drive the 
amplifier through its full span and 
note any inaccuracies, sluggishness, or 
erratic operation. Then, if your am- 
plifier is functioning properly, you 
know your trouble must be in the 
electrode system. 

We used dual electrode assemblies 
in the primary and secondary neu- 
tralizers to assure continuous control 
operation. In each installation, the 
dual electrode assemblies are routed 
through a manual switch to a pH 
amplifier. Separate electrode assem- 
blies used in the flocculation tank 
and outfall also are routed through 
a manual switch to a common pH 
amplifier. These manual electrode 
switches contain asymmetry potential 
controls for each electrode assembly; 
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thus, the true pH for any of the 
electrode stations can be checked in- 
stantly. 

Our pH Signal Simulator was first 
designed as a portable tester. But, with 
the larger number of pH installations 
in our new effluent treater, we felt 
the simulator could best be used as 
a permanent installation. So, we in- 
stalled it behind the control-room 
panel board of the effluent treater tied 
into three Beckman six-point manual 
switch units along with the measuring 
electrodes (Figure 4). 

We made our pH Simulator for 
$200, most of this cost being in the 
pH adjustment potentiometer. For a 
fixed-range quick-check portable, you 
could make the simulator with fixed 
resistors to give outputs of 4, 7, and 
10 pH, for only $120. 

The biggest advantage we have got- 
ten from this simulator installation is 
the saving of maintenance time for- 
merly used to isolate the faulty part 
of the system. Also, it prevents us 
from discarding pH cells that are still 


Figure 4. 

Shell’s “pH Signal 
Simulator” used 
for fast location 
of pH system 
faults. 


Figure 3. Circuit of Shell’s “home- 
made” pH trouble-shooter. It can 
simulate any electrode voltage 
from minus to plus 295 mv — 
equivalent to any pH from 2 to 12, 
Oi ae A 


serviceable. And, our pH Signal Sim- 
ulator gives our operators a fast check 
on the operation of any pH system. 
Then, should any service be required, 
the operator can outline his difficulty 
to the maintenanceman. 


Elimination of Unnecessary 
Thermo-Compensators 


The pH of a solution is determined 
by measuring the potential generated 
by a pair of pH-sensitive electrodes— 
usually, for industrial pH measure- 
ments, the glass-calomel pair. 

The temperature effect on the po- 
tential developed at these glass elec- 
trodes can be derived from the Nernst 
equation as follows: 


(A) E 


2.303RT 
F 
0.1102 mv/pH/°R 


volts/pH 


32 54.19 
77 59.15 
212 74.03 


(C) Temperature,°F Millivolts/pH 


where E is the potential developed, R 
the gas-law constant, T the absolute 
temperature, F the Faraday constant, 
a, the hydrogen-ion concentration of 
a neutral solution, and a2 the hydro- 
gen-ion concentration of the solution 
being measured. 

PH is defined as the negative com- 
mon logarithm of the hydrogen-ion 
concentration. Therefore, for a unit 
change in pH, the hydrogen-ion con- 
centration of the solution being meas- 
ured must change by a factor of 10, 
or the ratio of 4;/a2 = 10. Using this 
in equation A yields equation B. Solv- 
ing equation B at the temperatures 
indicated in Table C gives the cor- 
responding millivolt potential devel- 
oped per pH away from the neutral 
point of 7 pH. 





Note in Figure 5 how temperatures 
change pH values above and below 
the neutral point of 7 pH. Usually, 
this temperature effect is corrected 
by the use of a third temperature- 
sensitive electrode in the pH electrode 
assembly. Usually, this electrode is 
a resistance thermometer connected 
into the amplifier feedback circuit in 
series with the pH meter and the 
recorder resistor. As the solution tem- 
perature varies, the resistance of this 
electrode changes linearly at the rate 
of 5.4 ohms per °F (for Beckman’s 
No. 19000 thermo-compensator), reg- 
ulating the current flow in the feed- 
back circuit to correct for the tem- 
perature error. 

In our new effluent treater, we 
at first used a thermal-compensating 
electrode in our electrode assemblies. 
However, the temperature-compensat- 
ing electrodes added to the assembly 
cost, and were an additional mainte- 
nance problem. During our study, we 
noted that the effluent temperature 
varied only 15°F throughout the year. 
And the Nernst equation showed 


(Figure 5) that, at average effluent 
temperature, this variation caused a 
maximum error of less than 0.1 pH 
unit — too small to warrant the ex- 
pense of the thermo-compensator. So, 


we removed the thermo-compensators 
and substituted for them in the ampli- 
fiers precision resistors of values cor- 
responding to the average effluent 
temperature. 


Immersion 
of Electrode Assemblies 


For reliable automatic pH control, 
you must give careful attention to 
electrode locations. 

In our experience, you will get the 
best results, where possible, by im- 
mersing your electrodes directly into 
the mixing chamber. This eliminates 
time lag often found in continuous 
sampling. At first, all electrode as- 
semblies installed in our effluent 
treater were of the immersion type. 
Here, cur major problem was coating 
of the electrodes with oily materials 
which tend to float near the surface. 
Experiments showed that this elec- 
trede coating was minimized by sub- 
merging the electrodes three to four 
feet below the surface. But, this meant 
abandonment of immersion reference 
electrodes because they become pres- 
sured due to the hydrostatic head at 
this depth. To avoid this difficulty, we 
installed side-arm reference electrodes 
(Beckman No. 19603) in lieu of the 
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Figure 5. 
Deviations of 
pH electrode 

millivoltage 
due to solution 











temperatures. 











regular immersion electrodes (Fig- 
ure 6). 

We then connect a tubing to this 
sidearm on the reference electrode, 
which tubing terminates at the bot- 
tom of a reservoir bottle located above 
the level of the effluent stream. The 
KCl-solution-filled bottle and tubing 
create a hydrostatic head always ex- 
erted against the junction of the elec- 
trode, entirely eliminating the possi- 


bility of effluent backup. 
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Figure 6. Shell 
avoided electrode 
fouling by 
immersing them 
below the surface. 
Here’s how they 
prevented bleed- 
back into the 
reference cell. 
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Figure 1. 


The battery-powered 


sonar pinger is ideal for accurately 
positioning underwater equipment 
such as this deep-sea camera, since 
no electrical connections to the 


ship are required. 


Pingers 


and Thumpers 


Advance 


Deep-Sea 


Exploration 


by Dr. J. B. HERSEY, Geophysicist, 
Woods Hole Oceanographic Institution 
Dr. H. E. EDGERTON, Prof. of 
Electrical Engineering, Massachusetts 
Institute of Technology 
S. 0. RAYMOND, Senior Engineer 
and G. HAYWARD, Engineer, 
Edgerton, Germeshausen & Grier, 
Incorporated, Boston 


Since sound is the only radiation 
that will penetrate more than a few 
hundred feet of water, oceanographic 
instruments must use sound as their 
medium for distance measurement, 
location of objects, surfaces and in- 
terfaces, and even for data trans- 
mission. Two new sonic transducers 
—ca pinger and a thumper—provide 
much increased accuracy to under- 
water exploration. 
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FOR DATA TRANSMISSION 
through air, the instrument engineer 
has a choice of methods; light, infra- 
red, sound, radio waves. But in water, 
he has only one choice — sound. But 
so efficient is sound transmission in 
water that a small explosion in the 
proper “sound channel” can be heard 
thousands of miles distant! 

The fast-growing field of under- 
water sound instrumentation includes 
free-floating buoys which periodically 
send out “pings” so they can be tracked 
by listening devices, submarine de- 
tectors, submerged instruments con- 
trollable from the surface by acoustical 
commands or which telemeter their 
information to the surface via acous- 
tic channels, and the common sonic 
depth meter for boats. However, in 
this article, we will describe only 
two of these devices — sonar pingers 
and sonar thumpers developed by 
Edgerton, Germeshausen & Grier in 


OCEANOGRAPHIC 
SHIP 





AR RECEIVER 

IMPARING THE DIFFERENCE 
N TIME BETWEEN ONE PING 
RECEIVED DIRECTLY, AND ONE 
REFLECTED OFF THE BOTTOM 
THE DISTANCE BETWEEN CAMERA 
AND OCEAN FLOOR CAN BE 
DE TERMINED 


conjunction with Woods Hole Ocean- 
ographic Institution. 


THE SONAR PINGER 


It is very difficult to lower equip- 
ment into deep water exactly to a 
desired position above the bottom: 
wire stretch, imaccuracies in wirfe- 
length meters and water-depth meters, 
and the fact that the wire seldom 
hangs straight down under the ship, 
all rule out the mere subtracting of 
wire payed out from water depth. 

However, mounting a sonar pinger 
on the device being lowered solves 
the problem accurately and simply 
(See Figure 1). Periodically, this ping- 
er sends out a “ping” (short burst) of 
sound which travels directly up to the 
ship as well as reflecting off the 
bottom. Both pings are sensed by a 
sonar receiver on the ship and con- 
tinuously monitored on a_ recorder 
(Figure 2) or an oscilloscope. 





Figure 2. A record of camera-to- 
bottom distance made by the ar- 
rangement of Figure 1. 


The time difference between the 
two pings directly measures the 
pinger-to-bottom distance, since 


D = VT/2 


where D = pinger-to-bottom distance 
in feet, 


velocity of sound in wa- 
ter (approximately 5000 
ft/sec), 


time interval between di- 
rect and reflected signals 
in seconds. 


For example: if the direct and reflected 
pings are 42 second apart, the pinger- 
to-bottom distance is 1250 feet. 


Via telephone, the man monitoring 
the pings can direct the winch opera- 
tor so as to keep the equipment any 
desired distance above the ocean floor. 
Often, this monitor will use three 
means simultaneously: a recorder to 
give a permanent record for later study, 
an oscilloscope to give an instantane- 
ous “enlarged” indication of distance, 
and earphones to supplement the other 
two methods. 


Note that the receiver on the ship 
can be confused as to which ping is 
which. Example: if the reflected echo 
is received 4% second after the direct 
ping, it would seem to indicate a dis- 
tance of 1250 feet between pinger and 
bottom. But, such echoes could actual- 
ly be arriving 1% seconds after the 
direct ping, which would indicate a 
pinger-to-bottom distance of 3750 feet. 
To solve this “phase shift” problem, 
the pinger is designed to omit every 
10th ping. Then, by observing the po- 
sition of the missing ping in the direct 
and reflected ping display, the con- 
fusion is resolved. 


The Pinger Circuit 


The EG & G Sonar Pinger SP-9, 
which is usable to any depth in the 
ocean, consists of three basic units: 
a driver, a pulse transformer, and a 
transducer. The driver, housed in a 
pressure-resistant casing, is powered 
by a rechargeable silver-zinc battery 
good for 16 hours of operation. A 
battery-fed transistor supply generates 


a high d-c voltage which charges a 4- 
mfd capacitor C, (Figure 3). Con- 
tacts S, of precision d-c timer M 
close once each second to fire strobo- 
tron V;, which discharges through the 
primary of pulse transformer T). 
Timer contacts S, opening every 10 
seconds causes every tenth ping to be 
omitted, as discussed above. 

T, is housed in an oil-filled resiliant 
housing consisting of a lucite tube 
closed at each end by a rubber stopper. 
The transformer turns-ratio is such 
that an 8 kv pulse is generated in the 
secondary, which connects to the trans- 
ducer, which contains a set of ADP 
crystals. These crystals are housed in 
a castor-oil-filled aluminum casing 
covered with a flexible rubber dia- 
phragm. The pulse-transformer  sec- 


ondary and the transducer crystals form 
a tuned circuit oscillating at a fre- 
quency of about 12-kc for about % 
millisecond. This produces the sonar 
ping which is transmitted downward 


to the water through the oil and the 
rubber diaphragm. This 42-millisecond 
pulse gives adequate resolution for po- 
sitioning the pinger within three feet. 

Since only part of the incident en- 
ergy is coherently reflected from the 
bottom, normally, the direct signal 
would be about ten time stronger than 
the reflected signal, if the transducer 
front-to-back ratio were unity. So that 
both signals can be received at about 
the same intensity, the direct signal 
is attenuated by a sheet of phenolic 
and a %-inch aluminum plate built 
into the transducer housing. 
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Figure 3. Circuit 
of sonar pinger. 
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How the Pinger Is Used 


When used to position underwater 
cameras, the pinger is mounted on the 
camera framework as shown in Figure 
4. Cameras have been lowered to more 
than 25,000 feet and kept suspended 
just a few feet above the ocean floor 
for over an hour, in spite of ship 
drift and roll, and changing bottom 
contour. Where an automatic elec- 
tronic flash-camera takes pictures every 
few seconds, the pinger can be wired 
to omit a ping only when the camera 
takes a picture, thus recording the 
exact second of picture taking and 
corresponding distance above bottom. 


For positioning water-sampling bot- 
tles, the pinger is mounted on its own 
rack. By attaching the pinger just 
below the bottle, water samples can 
be taken just a few feet above the 
ocean floor regardless of water depth, 
without danger of getting the bottle 


into the mud 


In taking core samples off of deep 
oceans floors, it is difficult to tell 
when the coring tool is approaching 
bottom, and when it strikes bottom. 
Sometimes, no sample is taken because 
the tool never reached bottom due to 


heavy currents which carried it side- 


ways away from the ship. And other 


times, in an effort to be sure that the 
corer reached bottom, the wire be- 
comes fouled because too much of it is 


let cut. But with a pinger, core-to- 
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Figure 5. EG&G type ST-8 Sonar 
Thumper. Power supply (left), ca- 
pacitor and trigger cabinet (right), 
underwater transducer (fore- 
ground). 


Figure 4. Deep-sea camera (right) 
and xenon light (left) with pinger 
attached about to be lowered from 
the Woods Hole research vessel 


“Chain.” 


bottom distance can be monitored con- 
tinuously, the tool can be lowered into 
the bottom at the speed and moment 
desired, and no excess slack wire need 
be pay ed out. 

In using geothermal probes for 
measuring temperature of ocean floor 
sediments, the pinger lies on the bot- 
tom a few feet from the probe, while 
the probe, buried in the bottom, comes 
to thermal equilibrium. Then, if the 
wire to the ship becomes tight, it will 
lift the pinger off the bottom, warning 
the operator to pay out more wire. 

For making detailed topographical 
surveys of the ocean floor, echo sound- 
ers mounted on the ship's hull give 
inadequate resolution because they are 
thousands of feet above the bottom. 
But a sonar pinger suspended a short 
distance above the bottom gives a de- 
tailed contour of the bottom with 
respect to the pinger by recording the 
direct and bottom-reflected ping. 

Two or more receiving hydrophones 
sensitive to 12-kc in the survey area 
can detect the exact position of the 
pinger in the horizontal plane. The 
time taken for the pings to arrive at 
the hydrophones indicates the range 
from each hydrophone, making possi- 
ble accurate bottom mapping, as well 
as the exact positioning of experi- 
mental equipment. 

In fact, whenever equipment must 
be lowered to the ocean floor in deep 
water, the sonar pinger brings precis- 


ion to an operation which otherwise 
is blind groping, and gives the opera- 
tors greatly increased confidence, help- 
ing to insure safety to valuable equip- 
ment. 


THE SONAR THUMPER 


Sound waves for seismic exploration 
of the world’s crust have, until recently, 
been generated by explosive discharges 
on or in the earth. Recordings of 
reflections of these waves from under- 
ground interfaces reveal the geological 
structure of the sediments and rock. 


Seismic explorations also have been 
done to explore the crust under the 
sea, but since water is such a good 
sound conductor, it is unnecessary to 
generate these sound waves right on 
or in the ocean floor: they can be 
produced in the water near the surface. 
The pressure waves travel down 
through the water to the ocean floor 
and are reflected as in the usual echo- 
sounding techniques. However, these 
waves also penetrate into the ocean 
floor and are reflected from the sub- 
strata. 

While explosives for marine seismic 
work can put more energy into the 
water and obtain greater depth of 
penetration than any other means 
available today, they do have draw- 
backs: they are dangerous to handle 
and use, and in some areas such as 


congested harbors, they cannot be 





used at all. Also, each “shot” costs 
money which can run into many thou- 
sands of dollars per survey. 

Recently, new sound sources have 
been developed for continuous sub- 
bottom profiling, including “sparkers” 
which use an electric spark in water, 
“gas poppers” which use an explosive 
gas mixture, and magnetostrictive de- 
vices. While these new devices do not 
obtain the depth of penetration possi- 
ble with explosives, they permit suf- 
ficiently-high repetition rates hour 
after hour to obtain continuous sub- 
bottom profiles as the ship moves 
along. 

Since each above system has its own 


advantages and disadvantages, Dr. 


Edgerton, at the instigation of Dr. 
Hersey, of Woeds Hole Oceanographic 
Institution, developed a new device to 
put out a large amount of acoustical 


energy into the water in the form of a 
clean, low-frequency, repeatable pulse, 
that would be simple, safe, reliable, 
rugged, and reasonably inexpensive. 
This device we call the “thumper.” 


How the Thumper Works 


The ship’s 110 or 220-volt a-c power 
is converted to high d-c voltage which 
charges 10 large, energy-storage ca- 
pacitors connected in parallel to give 
a total of 160 mfd. (Figure 5). A 
trigger circuit in the capacitor cabinet 
discharges the transducer on command. 

The actual transducer (Figures 5 
and 6) consists of a flat aluminum 
plate 18” in diameter and '4” thick, 
held against the face of a flat coil by 
means of a spring. When the pulse 
of current flows through the coil, the 
rise and fall of the magnetic field in 
the coil induces circular currents in 
the aluminum plate which create a 
magnetic field that drives the plate 
away from the coil. 

If the thumper transducer is fired 
in air without its restraining bolt, the 
plate will fly 30 feet into the air. 
(Figure 7). However, in water, most 
of this energy is radiated as a pressure 
wave, so that the plate travel is only 
about half an inch. The efficiency of 
transformation — electric energy to 
acoustic energy — is estimated at 
about 10°7.* Peak acoustic pressures 
referred to a distance of one yard 
measure between one half and two 
million dynes per square centimeter 


*As calculated by Mr. Allen of Bolt, 
3eranek & Newman from _ pressure 
measurements supplied by tests at 
Raytheon 





Figure 6. Sonar 
thumper __ trans- 
ducer. Pulse of 
current through 
coil repels alu- 
minuin plate a- 
gainst the water, 
creating a pres- 
sure (sound) 
wave. 
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Figure 8 shows a typical oscillo- 
grap}, of the pressure/time curves ob 
tained with the thumper shown in 
Figure 6, made in January 1960 from 
the Woods Hole ship R. V. Atlantis. 
Note that the first peak on the left 
is the direct pulse and has a duration 


of approximately one half millisecond, 


corresponding to a fundamental fre- 
quency of about | kilocycle per second. 
The next peak is the reflection from 
the surface (the transducer was about 
6 feet deep with the receiving hydro 
phone suspended 6 feet below it). Ob- 
serve that this pulse is reversed in 
phase due to reflection from th 
water/air interface. About 3 milli 
seconds after the surface reflection, 
the small cusped peak appears to be 
associated with the collapse of cavi 
tation generated by rapid motion of 
the plate. New designs of the trans 
ducer with slightly thicker plates and 
improved coil geometry greatly reduce 
this effect. Note also the decaying 
sinusoidal wave-train caused by the 
transducer plate oscillating at about 
125 cps. 

Thus, the thumper spectrum con- 
tains both high and low frequencies 
High frequencies do not penetrate the 
ocean floor as well as do the low 
frequencies. Because of their shorter 
wavelength, high frequencies give 
highly resolved pictures of the bottom 
and any shallow-structure which may 
be present. Conversely, the low fre 


quencies do not have as much resolv 


ing power, but penetrate farther into 


the bottom. Through adjustable fil 
ters and a two-channel recorder, once 
channel can be adjusted to show the 
high-frequency bottom details, and the 
other deeper low-frequency sub-bot 
tom returns. 


The Thumper Circuit 


One hundred ten or 220-a-c volts 
from the ship's generator is stepped 
up to 4000 volts by transformer T, 
(Figure 9), rectified by a full-wave 
arrangement using 27, 400-volt diodes 
in each leg, and then fed to the 10 
capacitors which make up C;. To 
thump the device, an external keying 
contactor closes causing a capacitor 
in the strobotron trigger circuit to dis 
charge through primary transformer 
T». The very-high voltage generated 
in the secondary of T, causes the air 
in the spark gap to ionize and thus to 
Then, capacitors 


zap 


become conductive 
C, discharge through the spark 


which is in series with transducer coil 


Figure 7. “Flying saucer’ over 
MIT. When thumper is “fired” 
without its retaining bolt, its plate 
flew 30 feet into the air! 
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Figure 8. Oscilloscope traces of 

sonar thumper pressure waveform. 

Horizontal sweeprates, millisec- 

onds/division: top 5, middle 1. 
lower —0.5. 


L,. The current reaches a peak of 
about 1600 amperes. 


While the theoretical energy stored 
in the capacitors is given by 


- ms (160x10 nl 


1280 watts-seconds, 


in actual operation, line losses and poor 
generator regulation usually reduce 
this energy to about 1000 watt-seconds 
per pulse. 


How the Thumper Is Used 


The echo train received from a 
single thump contains reflections from 
any extensive rock strata and energy 
scattered by smaller details such as 
sub-bottom boulders and rock-layer 
faults. Thus, single recordings cannot 
be accurately interpreted if the geom- 
etry of the situation is complex. For- 
tunately, instruments and techniques 
are available to help the geophysicist 
interpret these received echoes. 

One technique is to move both de- 
tector and source while rapidly repeat- 
ing the soundings. Extensive geologi- 
cal formations thus can be traced out 
and distinguished from local details. 
Successive soundings can be compared 
with an automatic correlating device 
or visually on a chart recorder. This 
allows one to trace the outstanding 
features of the underlying structure 
even in the presence of excessive noise 
and local side-reflections. However, 
determination of exact values for the 
thickness of the various layers re- 
quires knowledge of the velocity of 
sound in these layers relative to that 
in water. This is comparatively simple 
to determine for the bottom sediment 
where samples can be obtained and a 
direct measurement made. However, 
the underlying rock layers present an- 
other problem, unless one is content 
to guess their composition by know!- 
edge of the prevailing geology. Some- 
times, one can follow the particular 
formation of interest for a distance 
in various directions, and the record- 
ings will indicate a spot where the 
overlying sediment layer becomes quite 
-hin. Here a sample of the material 
often can be obtained. 

Also, sound velocity in the various 
rock layers can be learned through 
conventional seismic refraction tech- 
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‘ Figure 9. Sonar 








thumper circuit. 


niques in connection with the thumper 
sound source. Here, the receiver is 
moved away from the source until 
refracted signals from the various lay- 
ers are observed. The receiving hydro- 
phone either can be towed at the end 
of a long cable, mounted on another 
ship, or a sonobuoy can transmit sig- 
nals back to the ship by means of 
radio. 


Returning echoes from the thumpe: 
can be photographed from an oscillo- 
scope, or recorded on magnetic tape 
for later laboratory analysis. Tape re- 
cording is advantageous in that many 
forms of analyses can be performed 
on the same data, especially if the tape 
is made to include all frequencies 
present in the original returns. 

At Woods Hole, a recorder using 
chemical facsimile paper is used. Note 
(Figure 10) that repeating echoes 
made as the paper moved along can 
be correlated visually as discussed 
above. Layers of sub-bottom structure 
can be seen. The receiving system 
used consisted of a piezoelectric hy- 
drophone, a WHOI “suitcase” ampli- 
fier and PGR chart recorder. 


We already have obtained sub-bot- 
tom penetrations of several hundred 


feet with this system, and our current 
work to reduce receiving noise cer- 
tainly will extend this range. It is im- 
possible to give a figure for maximum 
penetration due to the great depend- 
ence upon receiving conditions and 
the particular geology encountered. 
While the above remarks refer to the 
present 1000 watt-second input 
thumper, we now are building a 5000 
watt-second input thumper which 
should give considerably greater pene- 
tration. 


Other Uses for Thumper 


The thumper sound source also can 
be used for deep or shallow echo 
sounding, sound-transmission studies, 
navigation by underwater sound used 
with radio-linked sonobuoys, subma- 
rine detection, missile impact simula- 
tion, or wherever a powerful low-fre- 
quency source is required. A battery- 
powered thumper which can be low- 
ered to great depth has been built 
(Figure 11). Its power comes from two 
6-volt lead-acid storage batteries con- 
tained in one of the steel cylinders 


STROBOTRON 
TRIGGER 
CIRCUIT 


Keying contactor 
on recorder trig- 
gers spark gap, 
discharging Cy, 
KEYING into transducer 
CONTACTOR Li. 


together with a 115-volt, 400-cycle 
transistorized inverter. The 4 kilo- 
volts developed by a_ high-voltage 
transformer in the second cylinder are 
rectified and stored in capacitors, and 
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Figure 10. Record of sub-bottom echoes made in Nar- 
ragansett Bay at 100-foot depth using the thumper. 


discharged through the transducer by 


a triggered gap, as previously described. 


Since the submersible thumper con- 
half the capacity of the surface 
unit, its transducer input energy is 
only 500 watt-seconds. When fired 
once every 10 seconds by an internal 
timer similar to that used in the sonar 
pinger, the batteries can power the 
unit for from 4 to 6 hours 


tains 


Thus, the submersible thumper re- 
quires no electrical connection to the 
surface and is entirely self contained. 
However, it can be powered from the 
surface by means of a 5-ampere cable, 
from a 115-volt, 400-cycle shipboard 
generator. If desired, the same cable 
can key the unit also. A collapsible 
air bladder supplies air to the back 
of the transducer plate at the static 
pressure of the water in which the 
unit is being used. This air equalizes 
pressure on both sides of the plate as 
the plate moves rapidly away from the 
coil. The present case will work to 
depths of 1200 feet, and a design now 
being tested can go to 9000 feet. 


Submersible thumper applications 
include: seismic profiling, where depth 


Figure 11. Submersible battery- 
powered thumper going overboard 
from WHOI research ship “Bear.” 
Unit is good to 1200 feet. 
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Take Me To St. Louie, Louie 


Engineers, scientists, research men and top manage- 
ment representatives from industries in the mid-west 
will converge on St. Louis for ISA’s three-day Winter 
Conference and Exhibit, January 17-19, 1961. 

In addition to more than a dozen technical sessions, 
this ISA event—the first for St. Louis in twelve years— 
will feature a first-rate Exhibit of the latest instruments, 
systems and components produced by the nation’s lead- 
ing manufacturers, 

On the lighter side, attendees can look forward to 
plant tours at the Anheuser-Busch Brewery and the 
Monsanto Chemical Company. Highlight of the Ladies 
Program is a trip to the Climatron, the only greenhouse 
of its kind in the world. A “Reception Center,” the 
first of two social functions, will take place Monday, 
January 16 in the Sheraton-Jefferson Hotel from 5:30 
to 7:00 P.M. On Tuesday evening, an ISA Social will 
be held in the Gold Room from 9:00 to 10:30 P.M. For 
high school and college students, a tour of the Exhibit 
has been planned for Thursday, January 19. 


Exhibit Hours 


Kiel Auditorium has been set as the scene for the ISA 
Winter Exhibit. The latest instrument hardware will be 
on display from 1:00 P.M. to 9:00 P.M., January 17 and 
18, and 10:00 A.M. to 6:00 P.M., January 19. 


Registration 


There will be no charge for ISA members attending 
the Exhibit. Holders of Complimentary Exhibit Regis- 
tration invitations and Conference registrants will also 
be admitted at no charge. All others will pay a fee of 

1.00. The Conference is $1.00 for ISA members and 
$3.00 for non-members. 

Registration for the Conference and Exhibit will take 
place at the Outside East Entrance to the Gold Room of 
the Sheraton-Jefferson Hotel, Tuesday and Wednesday, 
January 17 and 18 from 8:30 A.M. to 5:00 P.M., and 
Thursday, January 18, from 8.30 A.M. to Noon. 

Registration for the ladies program will begin Monday, 
January 16 and continue through Wednesday, January 
18 from 9:00 A.M. to 5:00 P.M. in the North Room. 


Technical Sessions 
The Sheraton-Jefferson Hotel has been chosen as the 
site for the Conference Program. Sessions are set for 


both morning and afternoon, starting January 17 and 
continuing through January 19. 
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Highlights include three “firsts” for ISA Regional 
Conferences: Biomedical Instrumentation, Cement and 
Lime Instrumentation, and a session under the auspices 
of the newly formed ISA Measurement Standards Divi- 
sion of which Orval L. Linebrink, Battelle Memorial 
Institute, has been named Director. 


Aero-Space 


Tuesday, January 17, 9:30 A.M.-Noon 

Program Developer: Karl Wacker Allison Motors, G.M.C 
Automatic Programed Control for Multiple Ram Load System 
(46-SL61), Bruce A. Arnold, Convair. 

An Experiment to Determine the Effect of Meteorites on Re- 
flecting Surfaces (47-SL61), Dr. P. E. Stanley, Purdue Univ., and 
R. B. McClure, Allison Div., G.M.C. 

Automatic Frequency Tuned Wave Analyzer (52-SL61), Laurie 
R. Burrow, Jr., Convair 


Cement and Lime 
Tuesday, January 17, 9:30 A.M.-Noon 


Program Developer: W. M. Clark, Mississippi Lime Co 

Session Conduct Chairman: E. O’Brien, Jr., O’Brien Equip. Co. 
Instrumentation and Automation of Rotary Cement Kilns (7- 
SL61), J. C. Andrews, Ideal Cement Co. 

Instrumentation and Automatic Control Techniques as Applied 
to Rotary Kilns (8-SL61), John P. Puckett, Leeds & Northrup 
Meters and Controls for Automated Operation of Rotary Kilns 
(9-SL61), H. W. Hilker, Bailey Meter Co 


Chemical and Petroleum Instrumentation 


Tuesday, January 17, 9:30 A.M.-Noon 

Program Developers: Louis Gess, Minneapolis-Honeywell and 
William Durkin, Durkin Equip. Co 

Session Conduct Chairman: L. D. Cipriano, Monsanto. 

Control Systems in a Batch Synthetic Rubber Plant (38-SL61), 
Fred A. Mauger, Naugatuck Chemical Division, U. S. Rubber. 
A Programer for Batch Processing (39-SL61), Forrest E. Head, 
Monsanto Chemical Company 

Use of Turbine Meters in Batch Control (44-SL61), William Buz- 
zard, Sr., Fischer & Porter 


Biomedical Instrumentation 
Tuesday, January 17, 9:30 A.M.-Noon & 2:00-4:30 P.M. 


Program Developer: Dr. Fred Alt, National Institutes of Health 
Instrumentation for an Equipment Testing and Quality Control 
Program in a Medical Research Facility (5-SL61), Harry Stierli, 
National Institutes of Health. 

A Constant Current 100 Cycle Stimulator (4-SL61), George I 
Johnston, Research Instrument Service, and Dr. John G. Roth 
University of Oregon Medical School. 

An Instrument System for Measuring Total Energy Metabolism 
and Related Phenomena in Humans (2-SL61), R. H. Thompson, 
E. R. Buskirk, G. D. Whedon, National Institutes of Health. 
Artificial Heart-Preliminary Studies (3-SL61), W. J. Fry, F. J 
Fry, R. C. Eggleton, Interscience Research Corp 

Biomedical Instrumentation as Applied to the Astronauts and 
Primates of Project Mercury (1-SL61), E. J. Brown, McDonnell 
Aircraft Corp. 





Analysis Instrumentation 
Wednesday, January 18, 2:00-4:30 P.M 


Program Developer: W. E. Dixon, Analytic Systems Co 

Session Conduct Chairman: Dr. Lewis Fowler, Monsanto 
Co-Chairman: Joan E. Westermeyer, National Lead Co. and 
St. Louis Society for Applied Spectroscopy 

Some On-Line Applications of X-Ray Fluorescence Spectrometry 
(18-SL61), A. E. Bernhard, Applied Research Laboratories, Bausch 
and Lomb Inc 

Continuous Analysis by Flame Photometry (19-SL61), L. E. Maley 
Waters Associates 

Optical Absorption Methods for Continuous Analysis (20-SL61), 
R. L. Chapman, Beckman Instruments 

An Over-All Look at Optical Methods of Process Stream Analysis 
(21-SL61), R. H. Munch, Monsanto 

A Process Recording Differential Refractometer (40-SL61), L. W 
Bell, Jr., Mine Safety Appliance Co 


Semiconductor Strain Gage Workshop & 
Instructional Session 


Wednesday, January 8, 9:30 A.M.-Noon & 2:00-4:30 P.M 
Program Developer: Mills Dean, III, Dept. of the Navy 
Moderator: Dr. Jerome Catz. M.I.T 

Development of the Semi-Conductor Strain Gage and Some of 
Its Applications (41-SL61), R. O'Regan, Bell Telephone Labs 
Recent Developments and Applications of Semiconductor Strain 
Gages (37-SL61), W. V. Wright Electro Optical Systems, Inc. and 
J. C. Sanchez, Microsystems, Inc 

Adjusting Crystal Characteristics to Minimize Temperature De- 
pendency (45-SL61), Dr. A. D. Kurtz, Kulite-Bytrox Corp 
Characteristics and Applications of the Strainistor (35-SL61), 
Dr. M. A. Xavier and C. O. Vogt, Century Electronics 

Constant Current Circuit For Semiconductor Strain Gages (5l- 
SL61), Peter K. Stein, Arizona State University 


Measurement Standards 
Wednesday, January 18, 9:30 A.M.-Noon 


Program Developer: Francis R. Lynch, McDonnell Aircraft 
Galvanometer Isolation Pier (31-SL61), L. H. Bressan and L T 
Wilson Sandia Corp 

Portable Flow Rate Transfer Standard (6-SL61), R. P. Bowen 
Navy Primary Standards Laboratory 

Automatic Call-In System for Standards (22-SL61), W. R. Holmes 
Convair 

A New Approach to Bridge Sensitivity (23-SL61), J. C. Riley 
Electro Scientific Industries 


Pipeline Management 
Wednesday, January 18, 9:30 A.M.-Noon 


Program Developer: J. W. Smith, Williams Brothers Pipeline Co 
Systems Optimization (28-SL61), C. C. Homan, Jr., El Paso Natural 
Gas Company 

What Comes After Data Logging (29-SL61), G. H. Beck, Williams 
Brothers Pipeline Co 

Leasing vs. Purchase for Pipeline Automation Equipment (42- 
SL61), D. H. Walcott, United States Leasing Corp 


Pipeline Instrumentation 


Wednesday, January 18, 2:00-4:30 P.M. 

Program Developer: E. F. Reynolds, Mason-Neilan Co 
Moderator: H. V. Christensen, Phillips Pipe Line Company 

Data Transmission for Centralized Operation of Control and 
Telemetering Systems (30-SL61), D. Wolkov. Airborne Instru- 
ments Laboratory 

Panel Discussion: E. W. Head, Control Corp.; Richard R. Bartelme 
Daystrom; E. B. Turner, G.E.; Paul Abramson, IBM: F. B. Bram- 
hall, Lenkurt Electric Co L. W. Erath, Southwestern Industrial 
Electronics Co.; J. H. Stelloh and L. A. Spriggs, Union Switch & 
Signal, and H. Dickinson, Vapor Recovery Systems Co 


Data Handling 


Thursday, January 19, 9:30 A.M.-Noon and 2:00-4:30 P.M 
Program Developer: Dr. T. J. Williams, Monsanto 

Automating Quality Control Methods with On-Line Computers 
(13-SL61), J. L. Carlson, Librascope Div., G.P.I 

Airborne P.C.M. Tape System (10-SL61), G. E. Breyton, Republic 
Aviation Corp 

Design of a Central Data Acquisition System (12-SL61), E. J 
Kovalcik, Allison Div., G.M.C 

The Automation of a Photogrammetry Process (14-SL61), 
Johnson, Union Instrument Corp 

A New Concept in Low Level Data Acquisition (15-SL61),. D. Var 
Mindeno, W. Stanke, V. A. vanPraag, Electro-Logic Corp 


Q. s 


Instrumentation and Documentation 
Thursday, January 19, 9:30 A.M.-Noon 


Program Developer: C. O. Badgett, Industrial Nucleonics Corp 
The Technical Library as a Tool of Engineering (16-SL61), H. S 
Sharp. G.M.C 

A Program for Meeting the Current Need for Instrumentation 
Information-Retrieval Service (27-SL61), Joshua Stern, N.B.S 
Experiences Obtained in Developing and Operating Scientific 
Information Centers (48-SL61), G. S. Simpson, Jr. and John W 
Murdock 3attelle Memorial Institute 

Literature of Process Dynamics (49-SL61), Dr. Joel Hougen, Mon- 
santo Chemical Co 

VSMF Microfilm Catalogue File—The Efficient Product Locator 
(50-SL61), Richard H. O’Brien, Rogers Publishing Co 


Measurement and Control 


Thursday, January 19, 9:30 A.M. 

Program Developer: W. C. Stickney, APDA 

Actuation of Hermeticaliv-Sealed Valves (25-SL61), B. G. E 
Stiff, United Shoe Machinery Corp 

Valve Positioner Design by Dynamic Analysis (24-SL61), C. B 
Schuder, TRW Computers Co 

Derivation of Gas Flow Formula for Control Valve Sizing (17- 
SL61), Ralph Turnquist, Kansas State University 

Pneumatic Actuator Characteristics (26-SL61), O. P. Lovett, Jr 
E. I. du Pont de Nemours & Co 


Management Session 
Thursday, January 19, 9:30 A.M.-Noon 


Program Developer: Bruce Greaves, Bruce Greaves Co 
Instrumentation from Management’s Viewpoint (32-SL61), J. G. 
Wilson, Shell Oil; Harold Lutz, Mobil Oil, Dr. C. Harrington, 
Mallinckrodt Chemical Works and R. F. Morris, Monsanto 
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TECHNICAL PAPERS 1960 
CLASSIFIED INDEX 


conferences and symposia covered by this 
classified index. Shown are the programming 
groups, conference code used in the listing, 
paper availability, and prices of proceedings 
and preprints. The following explanation 
shows how to interpret all information in- 
cluded in the listing. Item 59 on page 82 
is our example: 59 is the reference number; 
“High Speed Digital Data Acquisition Sys- 
tem” is the paper title; 122-NY60 is the con- 
ference paper number; next is the author 
and his address, William F. Kamsler, Epsco- 
West, Anaheim, Calif.; NY-60 indicates that 
the paper was presented at the 15th Annual 
Conference in New York; P and PR indicates 
that this paper is available in individual pre- 
print form and in the New York Conference 
Proceedings. 


Errors and omissions should be directed to 
attention of the Editor in order that records 
can be corrected. 


A three-part listing of all papers presented 
at thirteen conferences and symposia in 1960 
which were programed by or in cooperation 
with ISA National Committees and Divi- 
sions. 


Part I Listing of papers by reference num- 
ber, title, paper number, author(s), au- 
thor(s) address, meeting of presentation 
and availability of paper. The 724 entries 
are classified according to the 27 major 
programming groups within ISA. For con- 
venience, all ISA Journal technical articles 
are also listed. 


Part II Detailed subject listing with cross 
reference to Part I reference number. 


Part III Author listing with cross reference 
to Part I reference number. 


On the next page are listed the thirteen 


TECHNICAL PAPER LISTING 


PART | 





AERO-SPACE INSTRUMENTATION 


Range, 12 Airborne Instrumentation Systems 
for System Evaluation in Tactical Fire 
Control Aircraft (12-SD60) by B. F. Char- 
tier, Hughes Aircraft Co., Culver City, 
Calif. (FTS-60) PRO 


Mimmack, White Sands Missile 


1 Low Temperature Thermometry (1- 
New Mexico (FTS-60) PRO 


SD60) by Russell B. Scott, National Bu- 
reau of Standards, Cryogenic Engineering 
Laboratory, Boulder, Colo. (FTS-60) PRO a 

7 Electronic Trajectory Instrumenta- 
tion—State of the Art (7-SD60) by Vernon 
L. Miller, White Sands Missile Range, New 


2 Dynamic Evaluation of Pressure 
Mexico (FTS-60) PRO 


Measuring Systems (2-SD60) by Dr. Fer- 
ruccio G. Spadaro, Research Specialist, 
Rocketdyne, Div. of North American Avi- - 
ation, Conaga Park, Calif. (FTS-60) PRO 8 Pulse Radar for Trajectory Instru- 

mentation (8-SD60) by David K. Barton 
and Samuel M. Sherman, Radio Corp. of 
America, Missile and Surface Radar Divi- 
sion, Moorestown, N. J. (FTS-60) PRO 14 The Role of Telemetry in Target 


13 Evaluation of Armament Effect- 
iveness by Electronic Scoring (13-SD60) 
by Henry J. Louch, Lockheed Aircraft 
Corp., Missiles and Space Div., Van Nuys, 
Calif. (FTS-60) PRO 


3 Accuracies and Calibration Tech- 
niques of Turbine-Type Flowmeters (3- 


SD60) by Orville L. Smith, Army Ballistic 
Missile Agency, Redstone Arsenal, Ala 
(FTS-60) PRO 


4 Missile Captive Test Instrumenta- 
tion (4-SD60) by Bernard J. Wierzbicke, 
Asst. Flight Test Group Engineer, Con- 
vair-Astronautics, San Diego, Calif. (FTS- 
60) N 


5 The Cost of Instrumentation Error 
(5-SD60) by R. H. (Mike) Dow, Aerojet- 
General Corp., Sacramento, Calif. (FTS- 
60) PRO 


6 Capabilities of Test Range Optical 
Instrumentation (6-SD60) by William E 


80 ISA Journal 


i) The Calibration of Measuring In- 
struments with Emphasis on Missile Tra- 
jectory Instrumentation (9-SD60) by 
Jerome L. Sibol, RCA Service Co., Patrick 
Air Force Base, Fla. (FTS-60) PRO 


10 Optimum Utilization of Measuring 
Equipment (10-SD60) by Dr. John D. 
Coakley, Systems Planning & Research 
Corp., 979 Rollins Ave., Rockville, Md 
(FTS-60) PRO 


11 Evaluation of Infrared Radiation 
Augmentation (11-SD60) by Dr. Charles 
M. Davis, Ryan Aeronautical Co., San 
Diego, Calif. (FTS-60) PRO 


Drone Operation (14-SD60) by I. T. Ma- 
rine, Jr., Tele-Dynamics Div., American 
Bosch Arma Corp., Philadelphia, Pa. 
(FTS-60) PRO 


15 Airborne Digital Data Acquisition 
System (15-SD60) by Joseph B. Naines, 
Jr., Sidney J. Horwitz, and Rodney J. 
Schaid, Northwestern University, Evans- 
ton, Ill. (FTS-60) PRO 


16 Application of the 704 Computer 
to the Analysis of the General Flight Test 
Aircraft and Engine Performance Prob- 
lem (16-SD60) by William Cutler, Republic 
Aviation Corporation, Farmingdale, N.Y. 
(FTS-60) PRO 





ISA CONFERENCES AND SYMPOSIA IN 1960 PROGRAMMED BY OR IN COOPERATION WITH ISA NATIONAL COMMITTEES & DIVISIONS 





MEETING 


PROGRAMMED 


CONFERENCE 
BY CODE 


PAPER 
AVAIL- 
ABILITY 


PRICE 


“MEMBERS | NON-MEMBERS 





1960 Winter Instrument-Automation 
Conference & Exhibit 
Houston, Texas 


1960 Conference, Instrumentation 
for the Iron & Steel Industry 
Pittsburgh, Pa. 


1960 Annual Symposium on Chemical 
and Petroleum Instrumentation 
Rochester, N. Y. 


First National Pulp and Paper 
Instrumentation Symposium 
Pensacola, Fila. 


1960 Symposium on Safety for 
Electrical Instrumentation in 
Hazardous Areas 

Wilmington, Del. 


6th National Flight Test 
Instrumentation Symposium 
San Diego, Calif. 


Third National Power 
instrumentation Symposium 
San Francisco, Calif. 


1960 Summer Instrument-Automation 
Conference & Exhibit 
San Francisco, Calif. 


1960 National Telemetering 
Conference 
Santa Monica, Calif. 


1960 Symposium on Instrumental 
Methods of Analysis 
Montreal, Canada 


1960 Annual Joint Automatic 
Control Conference 
Cambridge, Mass. 


15th Annual ISA Instrument- 
Automation Conference & Exhibit 
New York, N. Y. 


Preprints on 
Underwater 
Instrumentation 


Preprints on 
Strain Gage 
Instrumentation 


13th Annual Conference on 
Electrical Techniques in Medicine 
and Biology 

Washington, D. C. 


ISA National Divisions HC-60 


ISA Metals & Ceramics 
Division, Pittsburgh 
ISA Section 


ISA Chemical & 
Petroleum Division 


ISA Pulp & Paper Division 


ISA Standards & Practices 
Division, Wilmington ISA 
Section 


ISA Aero-Space Division 


ISA Power Division 


ISA National Divisions 
and AMS 


ISA Data Handling & Compu- 
tation Div., AIEE, ARS, 
IAS, and IRE 


ISA Analysis 
Instrumentation Division 


ISA Feedback Control 
Systems Div., ASME, AIEE, 
AIChE, and IRE 


ISA National Divisions 
and AMS 


ISA Underwater 
Instrumentation Division 


ISA Physical & Mechanical 
Measurement Instrumentation 
Division 


ISA Medical & Biological ETMB-60 


Division, AIEE and IRE 


Proceedings $8.00 $12.00 
Preprints 35 50 


Proceedings 3.50 3.50 


only 


Proceedings 
only 


Proceedings 
only 


Proceedings 
only 


Proceedings 6.00 
only (Libraries 5.00) 


Proceedings 8.00 


only 


Proceedings 
Preprints 


Proceedings 
only 


Proceedings 
only 


Preprints 


Proceedings 
Preprints 


Collection 
Preprints 


Collection 
Preprints 


Proceedings 
(Digest only) 








17 Calculation of Aircraft Flight 
Loads Using the Analog Computer (17- 
SD60) by Norman E. Bereit, Convair, A 
Division of General Dynamics, San Diego, 
Calif. (FTS-60) PRO 


18 Evaluation of Airborne Fire Con- 
trol System Launch Accuracy (18-SD60) 
by D. Clark Kirby, Hughes Aircraft Co., 
Culver City, Calif. (FTS-60) PRO 


19 The Application of Digital Tech- 
niques to the Acquisition and Processing 
of Atmospheric Turbulence Data (19- 
SD60) by Robert K. Otnes, Douglas Air- 
craft Co., Inc., Santa Monica, Calif. (FTS- 
60) PRO 


20 Problems of Flight Test Instru- 
mentation and Data Processing in the 
Evaluation of Freebody Stability Deriva- 
tives (20-SD60) by Cloyce E. Matheny and 
Harry R. Carroll, McDonnell Aircraft 
Corp., St. Louis, Mo. (FTS-60) PRO 


21 Objectives and Experimental Re- 
sults with the Explorers (21-SD60) by Dr. 
Russell D. Shelton and Arthur W. Thomp- 
son, Army Ballistic Missile Agency, Red- 
stone Arsenal, Ala. (FTS-60) PRO 


22 The Environmental Design of 
Spacecraft (22-SD60) by Marcus G 
Comuntzis, California Institute of Tech- 
nology, Jet Propulsion Laboratory, Pasa- 


dena, Calif. (FTS-60) PRO 


23 Data Transmission and Communi- 
cations (23-SD60) by Dr. Eberhardt Rech- 
tin, Jet Propulsion Laboratory, Pasadena, 
Calif. (FTS-60) PRO 


24 Space Vehicle Tracking and Navi- 
gation (24-SD60) by C. R. Gates and A. R 
M. Noton, Jet Propulsion Laboratory, 
Pasadena, Calif. (FTS-60) PRO 


25 World-Wide Tracking, Timing, and 
Data Acquisition Facilities (25-SD60) by 
Robert J. Coates, National Aeronautics 
and Space Administration, Washington 22, 
D. C. (FTS-60) PRO 





PAPERS AVAILABLE 


Letter codes following each entry in 
this listing identify the availability of the 
paper. Explanation of these codes is as 
follows: 


N—No manuscript available 


M—Manuscript only, photo copies avail- 
bl 


able. 
P—Preprints available. 
PR——Proceedings available 


PRO--Proceedings only available, no pre- 
prints. 


PR‘(U)—Collection of preprints on Under- 
water Instrumentation. 


PR‘S)—Collection of preprints on Strain 
Gage Instrumentation 


1SAJ—Reprints and photocopies of ISA 
Journal articles availabie. 


See above for listing of the thirteen 
conference and symposia proceedings, pre- 
prints, and prices. 
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26 Astronomical Measurements in the 
Space Age (26-SD60) by Dr. Donald J 
Farmer, Space Technology Laboratories, 
Inc., Los Angeles 45, Calif. (FTS-60) N 


27 Monitoring the Space Crewman 
(27-SD60) by Dr. Albert W. Hetherington 
Hq., Air Research and Development Com- 
mand, Andrews Air Force Base, Wash- 


ington 25, D. C. (FTS-60) PRO 


28 Physical Measurements in a Sat- 
ellite Environment (28-SD60) by Dr. Alan 
Rosen Space Technology Laboratories, 
Inc., Los Angeles, Calif. (FTS-60) PRO 


29 Tracking System Requirements for 
Geodetic Satellites (29-SD60) by Arthur 
E. Noyes, Cubic Corporation, San Diego 
Calif. (FTS-60) PRO 


30 The Use of Airborne Spectrum 
Analyzers in Missile and Space Research 
(30-SD60) by John L. Fryling, Gulton 
Industries, Inc., Trenton, N. J. (FTS-60) 
PRO 


31 Airborne Analysis of Transients 
and Non-Stationary Signals by John F 
Moore, Applied Science Corp. of Prince- 
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(TC-60) PRO 


281 Techniques for Obtaining Real- 
istic Reliability & Mean Time Between 
Failure Numbers for Telemetry Equipment 
by M. A. Lowy, Data Control Systems, 
Danbury, Conn. (TC-60) PRO 


282 A Comprehensive Reliability Test 
Program by W. E. Courtwright, Lockheed 
Missile & Space Division, Van Nuys, Calif 
(TC-60) PRO 
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283 Missile Telemetering Antenna by 
Werner Koppl, The Martin Co., Denver, 
Colo. (TC-60) PRO 


284 Process Improvement Through 
Evolutionary Operation in Adaptive Con- 
trol Computing (41-NY60) by F. A. Soren- 
sen, U. S. Steel Corp., Monroeville, Pa. 
(NYC-60) N 


285 A Comparison of Digital Tech- 
niques for Control Problems (53-NY60) 
by William A. Farrand, Autonetics, Div. 
of North American Aviation, Downey, 
Calif. (NYC-60) P and PR 


286 Analog Computer Analysis of a 
Direct Iron Ore Reduction Process (71- 
NY60) by Nicholas F. Simcic and James 
Cc. Buker, Graham Research Lab., Jones 
& Laughlin Steel Corp., 900 Agnew Road, 
Pittsburgh 30, Pa. (NYC-60) N 


287 Analog Simulation of a Chemical 
Reactor Temperature Control System (72- 
NY60) by F. X. Mayer and E. H. Spencer, 
Esso Research Labs., Esso Standard, Div. 
of Humble Oil & Refining Co., P. O. Box 
551, Baton Rouge, La. (NYC-60) P and PR 


288 Principles of Analog Computation 
(73-NY60) by R. G. F. Franks, E. I. du 
Pont de Nemours & Co., Wilmington, Del. 
(NYC-60) P and PR 


289 Analog Computers — Their Jus- 
tification in the Process Industry Organ- 
ization (74-NYC60) by W. B. Field, Union 
Carbide Olefins Co., S. Charleston, W. Va. 
(NYC-60) PRO 


290 The Effects of Second Order Ki- 
netics on the Non-linearities of Chemical 
Reactor Control (75-NY60) by L. HE. 
Fricke, H. S. Min, P. E. Parisot, and T. 
J. Williams, Monsanto Chemical Co., 800 
N. Lindbergh Blvd., St. Louis 66, Mo. 
(NYC-60) N 


291 Start-up of Process Computer 
Control Systems (107-NY60) by William 
Ss Aiken, Thompson-Ramo-Wooldridge 
Products Co., 202 N. Canon Drive, Beverly 
Hills, Calif. (NYC-60) P and PR 


292 The Place of Process Computers 
(111-NY60) by Dr. T. J. Glass and Tsai H. 
Lee, Computer Dept., General Electric Co., 
Phoenix, Arizona (NYC-60) P and PR 


293 The Esso-CSC Computer Con- 
trolled Reformer Pilot Plant (112-NY60) 
by Dr. E. C. Boycks, General Precision, 
Inc., Chicago, Ill. (NYC-60) N 


294 Using a Digital Computer to Op- 
timize Control of a Continuous Chemical 
Process (113-NY60) by F. W. Haeckl, Li- 
brascope Div., General Precision, Inc., 100 
E. Tujunga, Burbank, Calif. (NYC-60) P 
and PR 


295 Contact Inputs (114-NY60) by 
Frank Willard, Westinghouse’ Electric 
Corp., 4454 Genesee St., Buffalo 5, N. Y. 
(NYC-60) N 


296 Digital Communications in Proc- 
ess Control (115-NY60) by J. E. Gaffney, 
IBM Corp., Peekskill, N. Y. (NYC-60) P 
and PR 


297 The Use of General Purpose Digi- 
tal Computers for Experimental Test Data 
Reduction (117-NY60) by William C. Missi- 
mer, Jr., Pratt & Whitney Aircraft Div., 
United Aircraft Corp., West Palm Beach, 
Fla. (NYC-60) P and PR 


298 Development and Implementation 
of Data Handling Techniques for a Large 
Scale Air Defense System Evaluation Test 
(118-NY60) by George F. Roe, Hughes Air- 
craft Co., Fullerton, Calif. (NYC-60) P 
and PR 


299 The Evolution of Current Flight 
Test Data Processing Techniques (119- 
NY60) by Hart Wagner, Grumman Air- 
craft Engineering Corp., Bethpage, L. L., 
N. Y., (NYC-60) P and PR 


300 Computer Programming for In- 
dustrial Control (140-NY60) by Dr. Joseph 
Grandine, Kennott Computer, Consultant 
(NYC-60) N 


301 Marine Traffic Control and Com- 
puter Oriented Data Handling Systems 
(143-NY60) by Jack Sheppard, Gibbs & 
Hill, Inc. (NYC-60) N 


302 Data Handling as a Part of a 
System (4-H60) by Rex B. Grey, South- 
western Industrial Electronics Co., Inc., 
P. O. Box 13058, Houston 19, Texas (HC- 
60) P and PR 


303 Why and Where Should a Chem- 
ical Company Use Computer Control (11- 
H60) by Kenneth A. Otto, The Dow Chem- 
ical Co., Midland, Mich. (HC-60) P 


304 A User’s Viewpoint—What Prob- 
lems Must be Faced in Planning Com- 
puter Control Systems? (12-H60) by Eric 
A. Weiss, Sun Oil Co., Philadelphia, Pa. 
(HC-60) N 


305 A Manufacturer’s Viewpoint — 
Planning Computer Control Systems Us- 
ing a Mathematical Model (13-H60) by 
J. J. William Brown, General Electric Co., 
Schenectady, N. Y. (HC-60) M 


306 How to Plan Computer Control 
Systems Which Do Not Require a Mathe- 
matical Model (14-H60) by Geoffrey Post, 
Genesys Corp., 10131 National Blvd., Los 
Angeles 34, Calif. (HC-60) P and PR 


307 Engineering Education in Com- 
puter Control (15-H60) by Donald P. Eck- 


man, Case Institute of Technology, Cleve- 
land 6, Ohio (HC-60) P 


308 Digital Computer Control of a 
Catalytic Reforming Unit (17-H60) by 
James W. Lane, Thompson-Ramo-Wool- 
dridge Products Co., 202 N. Canon Drive, 
Beverly Hills, Calif. (HC-60) P and PR 


309 Auditing Tank Volumes (34-H60) 
by James P. Anthony, Jr., Texas Instru- 
ments, Inc., Houston, Texas (HC-60) N 


310 State-of-the-Art in Process Com- 
puter Control (47-H60) by Chalmer Jones, 
Daystrom Systems Division, LaJolla, Calif. 
(HC-60) N 


311 Process Control in the Electronic 
Era (49-H60) by T. C. Wherry, Phillips 
Petroleum Co., Bartlesville, Okla. (HC- 
60) N 


312 The Generation of Information 
for Making Known Risk Decisions (30- 
SF60) by J. E. Witherspoon, Rocketdyne, 
6633 Canoga Ave., Canoga Park, Calif. 
(SF-60) P and PR 


313 Applications of the Quadratron 
to Computation and Data Reduction (31- 
SF60) by L. D. Kovach and W. Comley, 
Douglas Aircraft Co., Inc., 827 Lapham 
St., El Segundo, Calif. (SF-60) P and PR 


314 Some Aspects of Programming 
Real-Time Problems (32-SF60) by Arthur 
J. Donegan, Librascope Div., General Pre- 
cision, Inc., 100 E. Tujunga Ave., Burbank, 
Calif. (SF-60) P and PR 


315 Potential Uses and Abuses of Gi- 
gantic Machine Memories (41-SF60) by 
Bernard S. Benson, Benson-Lehner Corp- 
oration, Los Angeles, Calif. (SF-60) N 


316 Determining Transfer-Functions 
with Analog Computers by Dr. J. H. Mil- 
sum, National Research Council, Ottawa, 
Canada (ISAJ April 60 p 54) 


317 Simulation and Analysis Improve 
Evaporator Control by D. E. Johnson, 
Shell Development Co., Emeryville, Calif. 
(ISAJ July 60 p 46) 


318 Salvaging Data from Noise- 
Swamped Signals by Douglas C. Fosth and 
John L. Harned, General Motors Research 
Laboratories, Electronics-Instrumentation 
Dept., Warren, Mich. (ISAJ Nov. 60 p 54) 


319 Tailoring Flow Measurement to 
Suit Computer Control by James H. Ko- 
gen, GPE Controls, Inc., Chicago, Ill. (ISAJ 
Dec 60 p 41) 


320 Magnetic Tape Recording by Paul 
J. Weber, Ampex Data Products Co., Red- 
wood City, Calif. (ISAJ Dec 60 p 31) 





EDUCATION 


321 Progress in Automatic Control 
and Its Impact on Education (55-NY60) 
by John R. Ragazzini, Dean, College of 
Engineering, New York University, New 
York, N. Y. (NYC-60) P and PR 


322 The American Institute of Chem- 
ical Engineers’ Role in Engineering Edu- 
cation (144-NY60) by Theodore J. Wil- 
liams, Monsanto Chemical Company, St 
Louis, Missouri (NYC-60) M 


323 Report on Aid-To-Education Pro- 
grams of the Electronic Industries Asso- 
ciation (145-NY60) by Beril Edelman, 
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Assistant Manager, Government-Industry 
Relations, Western Electric Company, New 
York, N. Y. (NYC-60) M 


324 The Institute of Radio Engineers 
in Education (146-NY60) by John G. Trux- 
al, Polytechnic Institute of Brooklyn, 
Brooklyn, New York (NYC-60) M 


325 The Activities of the Engineers’ 
Council for Professional Development in 
Aid to Technical Education (147-NY60) 
by Dr. Elmer C. Easton, Dean, College of 
Engineering, Rutgers University, New 
Brunswick, New Jersey (NYC-60) M 


326 Industry’s Participation in Aca- 
demic Development of the Technology of 
Instrumentation and Control (148-NY60) 
by Lloyd E. Slater, Executive Director, 
FIER, 335 East 45th Street, New York 17, 
N. Y. (NYC-60) M 


327 ASME Activities Relating to Con- 
trol Systems Education (149-NY60) by J. 
L. Shearer, Associate Professor, Head of 
Control Systems Division, Dept. of Me- 
chanical Engineering, Massachusetts Insti- 
tute of Technology, Boston, Mass. (NYC- 
60) M 


328 Projects in Aid-to-Education by 





SAMA Member Companies (150-NY60) by 
Rexford A. Bristol, Executive Vice-Presi- 
dent, Foxboro Company, Foxboro, Mass. 
(NYC-60) M 


329 The Education Activities of the 
American Institute of Electrical Engineers 
with a Specific Report on the Instrumen- 
tation Division of the New York Section 
(151-NY60) by Dr. Irving Bogner, Newark 
College of Engineering, Newark, New Jer- 
sey (NYC-60) M 


330 A Report on the Education Activ- 
ities of the Association for Computing 
Machinery (152-NY60) by Edwin S. Kop- 
ley, International Business Machines Corp- 
oration, White Plains, New York (NYC- 
60) M 


331 Aerospace Industries’ Stake in 
Aviation Education (153-NY60) by Ben S. 
Lee, Aerospace Industries Association, 
Washington, D. C. (NYC-60) M 


332 A Report on Instrument Society 
of America’s Education Services (154- 
NY60) by Edmund C. Wanner, Consultant, 
Specialized Technical Education, General 
Electric Company, One River Road, Sche- 
nectady 5, N. Y. (NYC-60) M 


333 The Role of Colleges in Instru- 
mentation Education (155-NY60) by Dr. 
Donald P. Eckman, Case Institute of Tech- 
nology, Cleveland, Ohio (NYC-60) N 


334 The Role of Colleges in Instru- 
mentation Education (156-NY60) by M. A. 
Mason, Dean of Engineering, George 
Washington University, Washington 6, 
D.C. (NYC-60) N 


335 National Society of Professional 
Engineers Activities in Student Services 
(157-NY60) by Karl O. Werwath, Presi- 
dent, Milwaukee School of Engineering, 
Milwaukee, Wisconsin (NYC-60) M 


336 A Feed-Back Report from the 
Secondary and Adult Education View- 
point (158-NY60) by W. E. Brunton, Di- 
rector, Vocational-Technical Education, 
Philadelphia Board of Public Education, 
Philadelphia, Pa. (NYC-60) M 


337 How Nonuniform Concepts of the 
Instrumentation Technician’s Role Ham- 
pers Educators (159-NY60) by Jeanne 
Miller, Editor, Technical Education News, 
McGraw Hill Publishing Co., 330 West 
42nd St., New York 36, N. Y. (NYC-60) N 


538 A Program to Establish Uniform 
Concepts of the Technician’s Role (160- 
NY60) by Professor Frank B. Moore, The 
Pennsylvania State University, Common- 
wealth Campuses, Old Main, University 
Park, Pa. (NYC-60) N 


FEEDBACK CONTROL SYSTEMS 


360 Optimization of Chemical Proc- 
esses (JACC ISA-1-60) by A. E. Hoerl and 
C. R. Hall, E. I. du Pont de Nemours & Co., 
Newark, Del. (JACC-60) P 


361 High Temperature Pneumatics— 
Its Use and Control (JACC ISA-2-60) by 
J. Rivard and J. Pembleton, Vickers, Inc., 
1402 Oakman Blvd., Detroit, Mich. (JACC- 
60) M 


362 Standard Servo Package System 
(JACC ISA-4-60) by R. Spencer, Vickers, 
Inc., 1402 Oakman Blvd., Detroit, Mich. 
(JACC-60) N 


339 Approach to the Problem of Sur- 
veying for Technician Definitions (161- 
NY60) by Howard K. Hogan, Consultant, 
Trade and Industrial Education, U. S. 
Office of Education, Washington 25, D.C. 
(NYC-60) N 


340 Surveying Industry for Definitive 
Information on Technicians (162-NY60) by 
Abner C. Hathaway, Technical Writing 
Supervisor, United Electronics Institute, 
3947 Park Drive, Louisville 16, Ky. (NYC- 
60) M 


341 Mow Technician Survey Data was 
Compiled (163-NY60) by John E. Warren, 
Research & Engineering Div., Monsanto 
Chemical Company, 800 North Lindbergh 
Blvd., St. Louis 66, Mo. (NYC-60) N 


342 Translating the Numerical Data 
into Definitions for Instrumentation Tech- 
nicians (164-NY60) by A. Meulenberg, 
Manager, Quality Control Laboratory, 
Lockheed Aircraft Corporation, Georgia 
Div., Marietta, Georgia (NYC-60) N 


343 How to Use Technician Defini- 
tions From ISA Survey (165-NY60) by 
Charles Emley, Instrument’ Engineer, 
American Cyanamid Co., P. O. Box 31, 
Linden, New Jersey (NYC-60) N 


344 An Appraisal of ISA Technician 
Survey (166-NY60) by Lloyd E. Slater, 
Executive Director, FIER, 335 East 45th 
Street, New York 17, N. Y. (NYC-60) N 


345 Summary of New York Confer- 
ence Workshop on ISA Technician Survey 
(167-NY60) by F. W. Atkinson, Manager, 
Equipment Control & Instr. Dept., Owens 
Corning Fiberglas Corp., General Offices, 
Toledo 1, Ohio (NYC-60) N 


346 Acceptance of ISA Task Force 
Report on Technician Survey (168-NY60) 
by Edmund C. Wanner, Consultant, Spe- 
cialized Technical Education, General 
Electric Company, One River Road, Sche- 
nectady 5, New York (NYC-60) N 


347 Need for Education & Training 
in the Instrumentation & Automatic Con- 
trol Industry (43-SF60) by F. B. Akerson, 
Minneapolis-Honeywell Regulator Co.. 
Wayne & Windrim Aves., Philadelphia 44, 
Pa. (SF-60) PRO 


348 Accuracy Specification and Ex- 
perimental Design (44-SF60) by Dr. S. J. 
Kline, Assoc. Professor, Stanford U., 261A, 
Quad, Stanford, Calif. (SF-60) N 


349 Demonstrating Analogous Me- 
chanical and Electrical Response by Peter 
L. Balise, University of Washington, Se- 
attle, Wash. (ISAJ Feb 60 p 48) 





PAPERS AVAILABLE 
Letter codes following each entry in 
this listing identify the availability of the 
paper. Explanation of these codes is as 
follows: 
N—No manuscript available. 


M—Manuscript only, photo copies avail- 
able. 


P—Preprints available. 
PR—Proceedings available. 


PRO—Proceedings only available, no pre- 
prints. 


PR‘(U)—Collection of preprints on Under- 
water Instrumentation. 


PR‘(S)—Collection of preprints on Strain 
Gage Instrumentation. 


1SAJ—Reprints and photocopies of ISA 
Journal articles available 


See page 81! for listing of the thirteen 
conference and symposia proceedings, pre- 
prints, and prices. 











350 Demonstrating Instrument and 
System Response by Peter L. Balise, Uni- 
versity of Washington, Seattle, Wash. 
(ISAJ March 60 p 72) 


351 Studying the Two-Phase Servo- 
motor by Benjamin C. Kuo, University of 
Illinois, Urbana, Ill. (ISAJ April 60 p 64) 


352 College Instrumentation Summer 
Courses (Staff Written) (ISAJ May 60 p 
81) 


353 Plan Your Laboratory—IT PAYS 
OFF! by Herman Thal-Larsen, University 
of California, Berkeley, Calif. (ISAJ May 
60 p 100) 


354 Operation Snowball by David M. 
Boyd, Jr., Universal Oil Products Co., Des 
Plaines, Ill. (ISAJ June 60 p 72) 


355 Understanding “Bridgework” by 
John McCaslin, Montana School of Mines, 
Butte, Montana (ISAJ July 60 p 60) 


356 FIER Re-Survey of Graduate 
Schools (Staff Written) (ISAJ July 60 
p 70) 


357 Teaching with a Pneumatic Ana- 
log by Robert M. Hubbard, University of 
Virginia, Charlottesville, Va. (ISAJ Aug 
60 p 67) 


358 Teaching with a Pneumatic Ana- 
log by Robert M. Hubbard, University of 
Virginia, Charlottesville, Va. (ISAJ Sept 
60 p 81) 


359 ISA Education Guide Now Avail- 
able (Staff Written) (ISAJ Nov 60 p 81) 





363 Accurate Pressure Regulation by 
Digital Servo System (JACC ISA-5-60) by 
O. K. Kowallis, Wiancko Engineering Co., 
255 N. Halstead, Pasadena, Calif. (JACC- 
60) M 


364 The Simulation of Transport De- 
lays on Analog Computers with Dynamic 
Storage (JACC ISA-6-60) by R. K. Stern, 
and Dr. Eric Liban, Computer Systems, 
Inc., Monmouth, N. J. (JACC-60) P 


365 Fractionation Control by Chroma- 
tography (JACC ISA-7-60) by H. J. Maier, 
Perkin-Elmer Corp., Norwalk, Conn. 
(JACC-60) P 


366 Application Factors in Transmit- 
ter Design (JACC ISA-8-60) by V. V. Tivy, 
P. H. Drinker and M. C. Kessel, Foxboro 
Co., Foxboro, Mass. (JACC-60) P 


367 Physical Implementation of a 
Torque-Saturated Linear Servo with Op- 
timum Step Response (JACC ISA-9-60) 
by R. M. Howe and L. L. Rauch, Univer- 
sity of Michigan, Ann Arbor, Mich. (JA- 
CC-60) P 


368 Analysis of Electrohydrau- 
lic Valves and Systems (JACC ISA-11-60) 
by R. C. Cataldo, Research Laboratories, 
General Motors Technical Center, Warren, 
Mich. (JACC-60) P 
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369 The Dynamics of Common Mag- 
netically Damped Instruments (JACC ISA- 
12-60) by M. M. Gibbs, Minneapolis-Hon- 
eywell Regulator Co., Boston Div., Boston, 
Mass. (JACC-60) P 


370 High Performance Pneumatic Con- 
trollers (JACC ISA-13-60) by F. J. Fin- 
egan, Jr., Sperry Gyroscope Co., Marcus 
Ave., Great Neck, L. L., N. Y. (JACC-60) P 


371 A Comparison Between Pure 
Floating and Proportional Plus Reset Flow 
Control (13-NY60) by James H. Kogen, 
GPE Controls, Inc., 240 E. Ontario St., 
Chicago 11, Ill. (NYC-60) P and PR 


372 Design Considerations of an All 
Magnetic Analog Control Line (45-NY60) 
by Robert L. Nelson, Hagan Chemicals & 
Controls, Inc., P. O. Box 1346, Pittsburgh 
30, Pa. (NYC-60) P and PR 


3738 Effect of Adaptive Loop Time 
Lags on the Dynamic Performance of a 
Control System (69-NY60) by L. J. Galbi- 
ati, Merrimack College, North Andover, 
Mass., and W. E. Meserve, Cornell Uni- 
versity, Ithaca, N. Y. (NYC-60) P and PR 


374 On the Control of Dynamic 
Fixed-Bed Catalytic Reactors (7-H60) by 


INSTALLATION, OPERATION & MAINTENANCE 


385 Instrumentation Maintenance 
Clinic, New York ISA Instrument-Auto- 
mation Conference & Exhibit, Sept. 25 and 
26, 1960. Fourteen classes presented. See 
ISA Journal, Sept. 1960, page 136 for sub- 
jects and companies participating. (NYC- 
60) N 


386 Instrument Maintenance Clinic, 
San Francisco ISA Instrument-Automa- 
tion Conference and Exhibit, May 9-10, 
1960. Ten classes presented. See ISA Jour- 
nal, May 1960, page 111 for subjects and 
companies participating. (SF-60) N 


387 8th Annual Houston ISA Section, 


INTERNATIONAL INSTRUMENTATION 


393 Report from Moscow (IFAC) by 
Nathan Cohn, Leeds & Northrup Co. 
Philadeiphia, Pa. (NYC-60) N 


394 History and Purpose of the In- 
ternational Federation of Automatic Con- 
trol (IFAC) by Harold C. Chestnut, Gen- 
eral Electric Co Schenectady, N. Y. 
(NYC-60) N 


395 General Impressions of the First 
IFAC Congress (IFAC) by Prof. Rufus 
Oldenburger, Purdue University, Lafay- 
ette, Ind. (NYC-60) N 


396 Summary and Appraisal of IFAC 
Papers on Automatic Control Theory 
IFAC) by Dr. John G. Truxal, Polytech- 
nic Institute of Brooklyn, Brooklyn, N.Y. 
(NYC-60) N 


397 Summary and Appraisal of IFAC 
Papers on Automatic Control Components 
(IFAC) by N. B. Nichols, Taylor Instru- 
ment Companies. Rochester, N. Y. (NYC- 
60) N 


90 ISA Journal 


H. Deans, The Rice Institute, Houston, 
Texas, and L. Lapidus, Dept. of Chemical 
Engineering, Princeton University, Prince- 
ton, N. J. (HC-60) P and PR 


375 A New Method of Start Up for 
the Batch Industries (8-H60) by R. L. 
Farrenkopf, Minneapolis-Honeywell Reg- 
ulator Co., Brown Instrument Div., 707 W. 
Grange St., Philadelphia 20, Pa. (HC-60) 
P and PR 


376 Prediction of Controller Settings 
for a Generalized Process Control Loop 
(9-H60) by L. R. Freeman and R. L. Owen, 
Phillips Petroleum Co., Bartlesville, Okla. 
(HC-60) PRO 


377 Further Investigations of a Con- 
trol Method for a Process with Dead Time 
(26-SF60) by Susumu Sawano, Research 
Student, Institute of Industrial Science, 
University of Tokyo, Chiba City, Japan 
(SF-60) P and PR 


378 Analysis and Design of a Posi- 
tional Control System Containing Coulomb 
Friction (27-SF60) by M. J. Friedenthal 
and E. A. Goldberg, Space Technology 
Laboratories, Inc., 5500 W. El Segundo 
Blvd., Los Angeles 45, Calif. (SF-60) P 
and PR 


379 A real-Time Digital Computer 
Control System for Industrial Applications 
(46-SF60) by G. H. Bouman and Dr. Jo- 
seph J. Eachus, Minneapolis-Honeywell 
Regulator Co., Wayne & Windrim Aves., 
Philadelphia 44, Pa. (SF-60) P and PR 


380 Basic Multiloop Control Systems 
by Charles L. Mamzic, Moore Products 
Co., Philadelphia, Pa. (ISAJ June 60 p 
63) 


381 Why Sample Data? by Eliahu I. 
Jury, Assoc. Prof., Electrical Engineering, 
University of California, Berkeley, Calif. 
(ISAJ June 60 p 68) 


382 Better Startups fur Batch Proc- 
esses by Robert L. Farrenkopf, Minneapo- 
lis-Honeywell Regulator Co., Philadelphia, 
Pa. (ISAJ July 60 p 62) 


383 Predicting Controller Settings by 
L. R. Freeman and R. L. Owen, Phillips 
Petroleum Co., Bartlesville, Okla. (ISAJ 
Oct 60 p 52) 


384 An Adaptive Program Controller 
for Nonlinear Batch Processes by Jake E 
Valstar, Hughes Aircraft Co., Semiconduc- 
tor Division, Newport Beach, Calif. (ISAJ 
Oct 60 p 74) 





Instrument Mechanic’s Maintenance Clin- 
ic, Houston ISA Instrument-Automation 
Conference and Exhibit, January 30, 1960, 
Eleven classes presented. See ISA Journal, 
January 1960, page 90 for subjects and 
companies participating. (HC-60) N 


388 Electronic Instrument Service 
Seminar (10-H60) by Carl R. Mahurin, 
Hewlett-Packard Co., 275 Page Mill Road, 
Palo Alto, Calif. (HC-60) P and PR 


389 Maintenance in the Soaring ’60’s 
by C. L. Parish, Monsanto Chemical Co., 
St. Louis, Mo. (ISAJ Jan 60 p 84) 


390 GE Schedules Maintenance with 
Peg Boards by W. E. Bloss, General Elec- 
tric Co., St. Petersburg, Fla. (ISAJ Feb. 
60 p 55) 


391 Installing and Housing Instru- 
ments for Easy Maintenance by Charles 
F. Schneider, The Armstrong Cork Co., 
Lancaster, Pa. (ISAJ May 60 p 86) 


392 A Maintenance Record System 
That Lowers Service Costs by Ernest A. 
Heckler, The Chemstrand Corp., Decatur, 
Ala. (ISAJ Oct 60 p 70) 





398 Summary and Appraisal of IFAC 
Papers on Automatic Control Applications 
by Dr. Irving Leftkowitz, Case Institute 
of Technology, Cleveland, Ohio (NYC-60) 
N 


399 Operation of IFAC Technical 
Committees (IFAC) by Dr. Donald P. 
Eckman, Case Institute of Technology, 
Cleveland, Ohio (NYC-60) N 


400 Visits to Soviet Plants and Lab- 
oratories (IFAC) by John Johnston, Jr., 
E. I. du Pont de Nemours & Co., Wilming- 
ton, Del. (NYC-60) N 


401 IFAC’s Future Plans (IFAC) by 
Dr. J. C. Lozier, Bell Telephone Labora- 
tories, Murray Hill, N. J. (NYC-60) N 


402 Observations on My Russian Tour 
(53-SF-60) by George Christopher, Mayor, 
San Francisco, California (SF-60) M 


403 Can Our Free Economy Meet the 
Threat of Soviet Automation? by John 
Johnston, Jr., E. I. du Pont de Nemours 
& Co., Wilmington, Del. (ISAJ Dec 60 
p 58) 


404 What Are The Russians Up to 
Controlwise? (Staff Written) (ISAJ Nov 
60 p 68) 


405 International Federation of Au- 
tomatic Control, First International Con- 
gress, Moscow, USSR, June 27-July 7, 
1960. Representatives of the American 
Automatic Control Council presented 91 
of the 284 presentations at the Moscow IF- 
AC meeting. For a listing of these papers, 
see Pages 26 and 28, ISA Journal, May, 
1960. For information on availability of 
these papers and Proceedings of this meet- 
ing, address your inquiry to: Dr. John R. 
Ragazzini, College of Engineering, New 
York University, University Heights, New 
York 53, N. Y. 











MANAGEMENT 


406 Economic Evaluation of Alterna- 
tives in Plant Design (87-NY60) by M. C 
Westrate, Commonwealth Associates, Inc., 
Jackson, Mich. (NYC-60) P and PR 


407 Evaluation of Capital Projects— 
Payout and Return (88-NY60) by H. E. 
Kroeger, Financial Analyst, Socony-Mobil 
Oil Co., 150 E. 42nd St., New York, N. Y 
(NYC-60) N 


408 Analysis of Manufacturing Proc- 
ess in the Manufacture of Instrument 
Components (89-NY60) by F. W. Winter, 
Imperial Brass Mfg. Co., 6300 W. Howard 
St., Chicago, Ill. (NYC-60) N 


409 Selection and Hiring of Engineers 
(169-NY60) by Edward H. Cox, Person- 
nel Rep., E. I. du Pont de Nemours & Co., 
Inc., Wilmington 98, Del. (NYC-60) N 


410 Selection and Training of Engi- 
neers for an Instrument Company (170- 
NY60) by Wayne L. Besselman, Leeds & 
Northrup Co., 4901 Stenton Ave., Phila- 
delphia, Pa. (NYC-60) N 


411 Selection of Instrument Personnel 
(171-NY60) by Nathaniel J. McManus, 
American Cyanamid Co., Bound Brook, 
N. J. (NYC-60) N 


412 On-The-Job Training for the 
Technician (172-NY60) by William E 
Bloss, General Electric Co., P. O. Box 
11508, St. Petersburgh, Fla. (NYC-60) N 


413 The Economics of Oscillation Re- 
duction in Processes (29-H60) by John F. 
Pink, Southwestern Industrial Electronics, 
Inc., P. O. Box 22187, Houston, Texas (HC- 
60) P and PR 


414 A Maintenance Accounting Sys- 
tem (30-H60) by E. A. Heckler, The Chem- 
strand Corp., Decatur, Ala. (HC-60) M 


415 Maintenance Labor Relations (32- 
H60) by D. W. Richmond, Monsanto Chem- 
ical Co., 1700 South Second St., St. Louis, 
Mo. (HC-60) N 


416 Economic Comparisons of Instru- 
ment Systems and Styles on New Plant 
Design (35-H60) by William A. Crawford, 
E. I. du Pont de Nemours & Co., Wilming- 
ton, Del. (HC-60) P and PR 


417 Economic Consequences of Auto- 
mation and Process Control (48-H60) by 
Charles D. Stewart, Deputy Assistant Sec- 
retary for Research and Development, 
U. S. Dept. of Labor, Washington, D. C. 
(HC-60) N 


MEASUREMENT & CONTROL 


439 Industrial Instruments for Very 
Low Pressure Applications (79-NY60) by 
W. W. Blase, GPE Controls, Inc., 240 E. 
Ontario St., Chicago 11, Ill. (NYC-60) P 
and PR 


440 New Concepts in Variable Area 
Flowmetering (80-NY60) by Eugene R. 
Klotz, Fischer & Porter Co., Warminster, 
Pa. (NYC-60) P and PR 


418 Selection and Training of Main- 
tenance Personnel (50-H60) by M. J. Lad- 
den, Minneapolis-Honeywell Regulator Co., 
Wayne & Windrin Avenues, Philadelphia 
44, Pa. (HC-60) N 


419 Equipment Reliability and Main- 
tainability (51-H60) by W. E. Bloss, Gen- 
eral Electric Co., P. O. Box 11508, St 
Petersburgh, Fla. (HC-60) N 


420 Contract Maintenance (52-H60) 
by M. B. Lorig, Panellit, Inc., 7401 N. 
Hamlin Ave., Skokie, Ill. (HC-60) N 


421 Selection and Training of Main- 
tenance Personnel (53-H60) by M. H. Van- 
Manen, Union Carbide Chemicals, Texas 
City, Texas (HC-60) N 


422 The Intellectronic Revolutions— 
Its Instrumentation Implications (42-SF60) 
by Dr: Dean E. Wooldridge, Thompson 
Ramo Wooldridge, Inc., 202 N. Canon Dr 
Beverly Hills, Calif. (SF-60) M 


423 Beckman / Berkeley Instruments 
from Design to Production (47-SF60) by 
George C. Trevarthen and Donald V. Wal- 
ker, Berkeley Division of Beckman In- 
struments, Inc., Richmond, Calif. (SF-60) 


424 The Maintenance Requirement— 
Military Viewpoint (54-SF60) by Com- 
mander W. R. Gibson, U. S. Navy, Bureau 
of Ships, Main Navy Bldg., Washington 
25, D.C. (SF-60) N 


425 The Maintenance Requirement — 
Vendor’s Viewpoint (55-SF60) by C. R 
McGhee, Stromberg-Carlson Division of 
General Dynamics, 1895 Hancock St., 
San Diego, Calif. (SF-60) M 


426 Instrument Reliability & Main- 
tainability (56-SF60) by E. O'Connell, Fed- 
eral Electric Corp., Paramus, N. J. (SF- 
60) N 


427 Selection, Training & Manage- 
ment of the Maintenance Organization— 
Contracted Maintenance Group (57-SF60) 
by S. Perry, Chance Vought Aircraft 
Corp., Dallas, Texas (SF-60) N 


428 The Vendor Maintenance Organ- 
ization (58-SF60) by R. G. Bradley, Beck- 
man Systems Div., Beckman Instruments, 
Inc., 325 N. Muller Ave., Anaheim, Calif 
(SF-60) M 


429 Developing Sales in the Military 
Market — Small Business Viewpoint (59- 
SF60) by Frank M. Mayfield, Small Busi- 
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ness Specialist, San Francisco Ordnance 
Dist., Presideo, San Francisco, Calif. (SF- 
60) N 


430 Developing Sales in the Military 
Market — Navy Test Viewpoint (60-SF60) 
by Robert Leard, Div. Head, Naval Ord- 
nance Test Station, 3202 E. Foothill Ave., 
Pasadena, Calif. (SF-60) N 


431 Developing Sales in the Military 
Market — Maker Viewpoint (61-SF60) by 
Anthony Johnson, Asst. Marketing Man- 
ager, Beckman Systems Div., 325 N. Mul- 
ler, Anaheim, Calif. (SF-60) N 


432 Developing Sales in the Military 
Market — Component Supplier Viewpoint 
(62-SF60) by Frank Newman, Shockley 
Div., Cleavite Corp., Palo Alto, Calif. (SF- 
60) N 


433 Instrumentation in the Soaring 
*60’s (Staff Written) (ISAJ Jan 60 p 73) 


434 Analyzing the Instrument Market 
(Staff Written) (ISAJ Feb 60 p 62) 


435 Process Control in the Electronic 
Era by Thomas C. Wherry, Phillips Petrol- 
eum Co., Bartlesville, Okla. (ISAJ March 
60 p 48) 


436 Economic Comparison of Alter- 
nate Instrument Systems by William A 
Crawford, E. I. du Pont de Nemours & 
Co., Wilmington, Del. (ISAJ May 60 p 72) 


437 Man Versus Instrumentation by 
R. W. Rotzler, Monsanto Chemical Co 
Texas City, Texas (ISAJ July 60 p 73) 


438 How Good is Your Locker-Room 
Rating? by Donald W. Richmond, Mon- 
santo Chemical Co., St. Louis, Mo. (ISAJ 
Aug 60 p 46) 





441 Strain Gages for the Process In- 
dustries (82-NY60) by A. F. Hyde II, deVar 
Systems, Inc., Glenbrook, Conn. (NYC-60) 
P and PR 


442 Design Features and Process Ap- 
plications of the Electron Spin Resonance 
Analyzer (83-NY60) by H. A. Ellon, Ellon 
Instruments, Inc., Bristol, Pa. (NYC-60) 
P and PR 


443 Process Adjusted Control- 
ler Modes (84-NY60) by Cal Jones, Boon- 
shaft and Fuchs, Inc., Hatboro Industrial 
Park, Hatboro, Pa. (NYC-60) N 


444 Direct-Acting Flow Rate Regula- 
tors (86-NY60) by W. A. Kates, The W. A 
Kates Co., Deerfield, Ill. (NYC-60) P and 
PR 
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445 Electrical Pickup Problems in the 
Application of Electronic Instruments & 
Controls (31-H60) by Will McAdams and 
David Vandeventer, Leeds & Northrup 
Co., 4901 Stenton Ave., Philadelphia 44, 
Pa. (HC-60) P and PR 


446 Some Considerations in the In- 
Stallation of Electronic Instruments in 
Hazardous Locations (33-H60) by W. F. 
Hickes, The Foxboro Co., Foxboro, Mass. 
(HC-60) P and PR 


447 Safe and _ Sensitive Electronic 
Measurements (40-H60) by Louis J. Rog- 
ers, Union Carbide Olefins Co., S. Charles- 
ton. W. Va. (HC-60) P and PR 


448 The Control Valve as a System 
Component (1-SF60) by Jake E. Valstar, 
Head, Control Systems Group, Hughes 
Aircraft, Semiconductor Div., P. O. Box 
278, Newport Beach, Calif. (SF-60) M 


449 Pump and Control Valve Design 
Determined by Minimum Cost (3-SF60) by 
Marcus A. Roby & Herbert Simon, The 
Fluor Corp., P. O. Box 7030, E.L.A. Branch, 
Los Angeles 22, Calif. (SF-60) P and PR 


MEASUREMENT STANDARDS 


462 Precision High Capacity Force 
Standards (36-NY60) by R. J. Carleton, 
Jr., V. P.-Chief Engr., Gilmore Industries, 
Inc., 13015 Woodland Ave., Cleveland 20, 
Ohio (NYC-60) P and PR 


463 Preliminary Bibliography of 
Measurement Standards Technology (56- 
NY60) by Task Forces of Standards Sec- 
tion, Physical and Mechanical Measure- 
ment (NYC-60) P and PR 


464 Standards Laboratories Facilities 
and Recommended Environmental Condi- 
tions (173-NY60) by Francis R. Lynch, 
McDonne! Aircraft Corp., Dept. 650, Bldg. 
102, P. O. Box 516, St. Louis 66, Mo. (NYC- 
60) N 


450 Progress in Steam Generator Con- 
trol & Actuators for Nuclear Power Plants 
(13-SF60) by M. J. Kimbell, Kaiser Engi- 
neers, 1924 Broadway, Oakland 12, Calif. 
(SF-60) N 


451 Magnetic Amplifiers for Instru- 
mentation by Horace E. Darling, The Fox- 
boro Co., Foxboro, Mass. (ISAJ Jan 60 
p 58) 


452 What ISA Is Doing About Con- 
trol Valves? by L. R. Driskell, Blaw-Knox 
Co., Pittsburgh, Pa. (ISAJ March 60 p 78) 


453 Solving Pickup Problems in Elec- 
tronic Instrumentation by Will McAdam 
and David Vandeventer, Leeds & Northrup 
Co Philadelphia, Pa. (ISAJ April 60 
p 48) 


454 Variable Orifice Flowmeters—Go 
Linear! by Ernest C. Evans, Union Car- 
bide Nuclear Co., Oak Ridge, Tenn. (ISAJ 
May 60 p 91) 


455 Mass Flowmeters — A New Tool 
for Process Instrumentation by Charles M 
Halsell, Black, Sivalls & Bryson, Inc., 


Oklahoma City, Okla. (ISAJ June 60 p 48) 


456 Platinum Resistance Thermome- 
ters (Staff Written) (ISAJ Aug. 60 p 60) 


457 Practical Determination of Con- 
trol Valve Cy by Paul Wing, Jr., Mason- 
Neilan Division, The Worthington Corp., 
Norwood, Mass. (ISAJ Sep 60 p 90) 


458 Electronic Measuring Invades 
Hazardous Areas by Louis J. Rogers, 
Union Carbide Olefins Co., S. Charleston, 
W. Va. (ISAJ Sept 60 p 100) 


459 A New Ultrasonic Flowmeter for 
Industry by Dr. H. E. Dalke and Dr. W. 
Welkowitz, Gulton Industries, Inc., Me- 
tuchen, N. J. (ISAJ Oct 60 p 60) 


460 Vibrating Wire Flowmeter Ex- 
tracts Square Root by W. Bruce Murray, 
Water Department, City of Long Beach, 
Calif. (ISAJ Nov 60 p 52) 


461 Nomograms: The Easy Approach 
to Meter Dynamics by A. L. Nylander, 
General Electric Co., West Lynn, Mass. 
(ISAJ Nov 60 p 62) 





465 Administration Problems In- 
volved in Tracing of Calibrations to NBS 
(174-NY60) by S. C. Richardson, General 
Electric Company, Building 5, Room 167, 
Schenectady, N. Y. (NYC-60) N 


466 Methods and Techniques of Cali- 
bration and Precision Measurements (175- 
NY60) by Dr. A. G. MeNish, National 
Bureau of Standards, Div. of Optics & 
Metrology, Washington, D. C. (NYC-60) N 


467 Needed Research and Develop- 
ment of Equipment and Personnel in the 
Field of Calibration and Precision Meas- 
urement (176-NY60) by L. E. Hachey, 
Group Leader, Laboratory Measurement 
Section T850, AVCO R.A.D. Division, 201 
Lowell St., Wilmington, Mass. (NYC-60) N 


468 The Economic Evaluation and 
Justification for a Standards Program 
(177-NY60) by Bert Axman, Supervising 
Engineer, Quality Control Dept., Boeing 
Airplane Company, Seattle, Wash. (NYC- 
60) N 


469 What Part Should the ISA Take 
in the Rapidly Expanding Technology of 
Standards? Plans for the Future (178- 
NY60) by Orval L. Linebrink, Battelle 
Memorial Institute, 505 W. King Ave., 
Columbus 1, Ohio (NYC-60) N 


470 Better Standards for the Elec- 
tronic Era (Staff Written) (ISAJ April 
60 p 58) 


471 Vacuum Words Are Important 
(Staff Written) (ISAJ Oct. 60 p 50) 





MEDICAL & BIOLOGICAL 


472* Techniques for Obtaining Ab- 
sorption Spectra on Intact Biological Sam- 
ples (1.1) by K. H. Norris and W. L. 
Butler, Instrumentation Research Lab- 
oratory, Agricultural Marketing Service, 
U.S. Dept. of Agriculture, Beltsville, Md. 
(ETMB-60) N* 


473 Range Compression Photometers 
(1.2) by B. H. Armbrecht, Div. of Pharm- 
acology, Bureau of Biological & Physical 
Sciences, Food and Drug Administration, 
Washington, D. C. (ETMB-60) N 


474 Electrostatic Storage of Single 
Flash Optical Spectra for Delayed Ampli- 
tude-Wavelength Readout (1.3) by R. L. 
Bowman, Laboratory of Technical Devel- 
opment, National Heart Institute, National 


*While manuscripts for listings 472 thru 523 are 
not available, a digest of each presentation is 
available in a bound booklet, see page 81 for 
availability and cost. 
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Institutes of Health, Bethesda, Md. (ET- 
MB-60) N 


475 Gas Chromatograph Detector 
Based on Measurement of Ultrasonic Ve- 
locity (1.4) by F. W. Noble, Laboratory 
of Technical Development, National Heart 
Institute, National Institutes of Health, 
Bethesda, Md. (ETMB-60) 


476 SARA (Still Another Response 
Averager) (1.5) by J. F. Davis and W. R. 
D. Ross, Electrophysical Laboratory, Allan 
Memorial Institute, McGill University, 
Montreal, Canada (ETMB-60) N 


477 Diffusion-Limited Methods (2.1) 
by R. H. Shepard, Departments of Envi- 
ronmental Medicine & Medicine, The 
Johns Hopkins University, Baltimore, Md. 
(ETMB-60) N 


478 Cardiac Indicator Dilution Curves 
with Intravascular Electrodes—an AC 
Polarographic Method (2.2) by P. L. 


Frommer, Laboratory of Technical Devel- 
opment, National Heart Institute, National 
Institutes of Health, Bethesda, Md. (ET- 
MB-60) N 


479 Blood Flow, by Plethysmography, 
and Oxygen Tension, by Polarography, in 
the Vasodilated Fingers of Normal Human 
Subjects (2.3) by R. Penneys, Hospital of 
the University of Pennsylvania, Philadel- 
phia, Pa. (ETMB-60) N 


480 Applications of Magnetic Reso- 
nance in Biology (2.4) by R. S. Codring- 
ton, Ridgefield Instrument Group, Schlum- 
berger Corp., Ridgefield, Conn. (ETMB- 
60) N 


481 Biological and Biochemical Ap- 
plications of Electron Spin Resonance 
(2.5) by B. Commoner, Washington Uni- 
versity, St. Louis, Mo. (ETMB-60) N 


482 Utilization of Nuclear Magnetic 





Resonance in Flow Rate Measurement 
(2.6) by V. Kudravcev and R. L. Bowman, 
National Heart Institute, National Insti- 
tutes of Health, Bethesda, Md. (ETMB- 
60) N 


483 Glass Membranes for Concentra- 
tion-Potential Cells (2.7) by I. Levin, Wal- 
ter Reed Army Institute of Research, 
Washington, D. C. (ETMB-60) N 


484 Cathode-Ray Polarography (2.8) 
by S. Z. Lewin, New York University, 
New York, N. Y. (ETMB-60) N 


485 Improved Instrumentation for the 
Measurement of Osmotic Concentrations 
(3.1) by R. Pasternak and L. E. Hiam, 
Stanford Research Institute, Palo Alto, 
Calif., and B. D. Marshall, H. C. Ehrman- 
traut and W. E. Walker, Mechrolab, Inc., 
Mountain View, Calif. (ETMB-60) N 


486 A Chopper-Stabilized Wideband 
Potentiometric Preamplifier (3.2) by J. W. 
Moore, Laboratory of Biophysics, Nation- 
al Institute of Neurological Diseases and 
Blindness, National Institutes of Health, 
Bethesda, Md. and J. H. Gebhart, Wesley 
Theological Seminary, Washington, D. C. 
(ETMB-60) N 


487 Four-Kilowatt Radiant Source for 
Medical Research on Burns (3.3) by C. W. 
Hargens, Franklin Institute, Philadelphia, 
Pa., and I. H. Sokolic and J. Foreman, 
Albert Einstein Medical Center, Phila- 
delphia, Pa. (ETMB-60) N 


488 A High Power Corona-Type 
Loudspeaker for Animal Studies (3.4) by 
E. Ackerman, Biophysics Section, Mayo 
Clinic, Rochester, Minn., and Anthony and 
F. Oda, Biophysics Laboratories, Pennsyl- 
vania State University, University Park, 
Pa. (ETMB-60) N 


489 Various Investigations with Solid- 
State Radiation Detectors (3.5) by S. J. 
Malsky, C. G. Amato, B. Roswit, C. B. 
Reid and C. Sprekels, Veterans Adminis- 
tration Hospital, Bronx, N. Y. ((ETMB- 
60) N 


490 Physiological Response of Dogs 
Exposed to Microwaves (3.6) by S. M. 
Michaelson, R. A. E. Thomson and J. W. 
Howland, Dept. of Radiation Biology, 
School of Medicine & Dentistry, Univer- 
sity of Rochester, Rochester, N. Y. (ETMB- 
60) N 


191 Introduction to Digital Computers 
and Automatic Programming (4.1) by R. S. 
Ledley, National Biomedical Research 
Foundation, New York, N. Y. ((ETMB- 
60) N 


492 The Use of Computers in Med- 
ical Research at the National Institutes 
of Health (4.2) by N. Z. Shapiro, Compu- 
tation and Data Processing Branch, Na- 
tional Institutes of Health, Bethesda, Md. 
(ETMB-60) N 


493 Digital Analysis of Vectorcardio- 
graphic Readings (4.3) by R. J. Arms, 
National Bureau of Standards, Washing- 
ton, D. C. (ETMB-60) N 


494 Recording of Bioelectronic Signals 
for Digital Computer Analysis (44) by 
H. Zimmer, Georgetown University Hos- 
pital, Washington, D. C. (ETMB-60) N 


495 A Digital Computer Program for 
Simulating Chemical and Biological Sys- 
tems (4.5) by D. Garfinkel, Dept. of 
Pharmacology, New York State Psychi- 
atric Institute, New York, N. Y. and P. 
Seller and W. Polk, Johnson Research 
Foundation, University of Pennsylvania, 
Philadelphia, Pa. (ETMB-60) N 


496 Computer Simulation of Reac- 
tions Between Bound Chemicals (4.6) by 
D. Irving, Johnson Research Foundation, 
University of Pennsylvania, Philadelphia, 
Pa. and P. Markstein and J. D. Rutledge, 
IBM Research Center, Yorktown Heights, 
N. Y. (ETMB-60) N 


497 Automatic Programming to As- 
sist Simulations (4.7) by J. B. Wilson, 
National Biomedical Research Founda- 
tion, New York, N. Y. (ETMB-60) N 


498 A Multi-Channel Physiological 
Data Acquisition System for Bioastro- 
nautical Research (5.1) by G. J. D. Schock, 
U. S. Air Force Academy, Colorado 
Springs, Colo. and H. T. Castillo, USAF 
Aero Medical Field Laboratory, Holloman 
Air Force Base, N. M. (ETMB-60) N 


499 Remote Kecording of Physio- 
logical Responses of Subjects Undergoing 
Large-Amplitude Vertical Accelerations 
(5.2) by E. S. Gordon, Armour Research 
Foundation, Illinois Institute of Technol- 
ogy, Chicago, Ill. (ETMB-60) N 


500 Cosmic Radiation Experimenta- 
tuon at Space Equivaient Altitudes (5.3) 
by deP. J. Corkhill, Bio-Astronautics 
Branch, USAF Aeromedical Field Labora- 
tory, Holloman Air Force Base, N. M. 
(ETMB-60) N 


501 A System for Telemetering Phys- 
iological Data (5.4) by R. H. Mattson and 
M. S. Ulstad, Department of Electrical 
Engineering, lowa State University, Ames, 
lowa (ETMB-60) N 


502 Short Distance Broadcasting of 
Physiological Data (5.5) by L. A. Geddes, 
H. E. Hoff, and W. A. Spencer, Depart- 
ments of Physiology and Rehabilitation, 
Baylor University College of Medicine, 
Houston, Texas (ETMB-60) N 


503 A Precision Multichannel Body 
Temperature Measurement System (5.6) 
by H. P. Mansberg, Airborne Instruments 
Laboratory Div., Cutler-Hammer, Inc., 
Deer Park, L.1., N. Y., and E. Hendler, 
Air Crew Equipment Laboratory, Naval 
Air Material Center, Philadelphia, Pa 
(ETMB-60) N 


504 Measurements of Cerebral Blood 
Flow by Radioisotopes (6.1) by W. H. 
Oldendorf, Neurology Section, Veterans 
Administration Center, Los Angeles, Calif. 
(ETMB-60) N 


505 The Ophthalmic Artery Pulsen- 
sor (6.2) by M. Thorner, Hospital of the 
University of Pennsylvania, Philadelphia, 
Pa. (ETMB-60) N 


506 The Measurement of the Rheo- 
logical Properties of Joints (6.3) by R. J. 
Johns and V. Wright, Johns Hopkins Uni- 
versity, School of Medicine, Baltimore, 
Md. (ETMB-60) N 


507 A Review of Research in Bio- 
mechanics (6.4) by H. R. Lissner, Depart- 
ment of Engineering Mechanics, Wayne 
State University, Detroit, Mich. (ETMB- 
60) N 


508 Physiological Monitoring of Pa- 
tients (6.5) by C. L. Hebert, Anesthesi- 
ology Dept., Clinical Center, National In- 
stitutes of Health, Bethesda, Md. (ETMB- 
60) N 


509 Detecting, Locating, and Map- 
ping of Neuron Signal Emissions within 
the Human Brain (6.6) by W. O. Brooks 
and H. D. Ervin, Ramo-Wooldridge Divi- 
sion, Thompson Ramo Wooldridge, Inc., 
Canoga Park, Calif. (ETMB-60) N 
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510 The Analysis and Interpretation 
of the Vibrations of the Heart, as a Diag- 
nostic Tool and Physiological Monitor 
(7.1) by C. M. Agress, UCLA Department 
of Medicine and General Medical Re- 
search Service, Veterans Administration 
Hospital, Los Angeles, Calif., and L. G. 
Fields, Starling Corp., Los Angeles, Calif 
(ETMB-60) N 


511 Application of Correlation Anal- 
ysis to the Fetal Electrocardiogram (7.2) 
by A. G. Favret, Office of Assistant Chief 
of Staff for Intelligence, Dept. of the 
Army, Washington, D. C. and J. D. Caso- 
laro, Georgetown University Hospital, 
Washington, D. C. (ETMB-60) N 


512 Renal Analogs (7.3) by H. H. 
Zinsser, Department of Urology, College 
of Physicians and Surgeons, Columbia 
University, New York, N. Y. (ETMB-60) N 


513 Electrical Analog Simulation of 
Temperature Regulation in Man (7.4) by 
R. J. Crosbie, R. A. Hall, and J. D. Hardy, 
Aviation Medical Acceleration Labora- 
tory, U. S. Naval Air Development Center, 
Johnsville, Pa. (ETMB-60) N 


514 Control Systems in Physiologic 
Temperature Regulation (7.5) by J. D 
Hardy, Aviation Medical Acceleration 
Laboratory, U. S. Naval Air Development 
Center, Johnsville, Pa. (ETMB-60) N 


515 A Passive Element Analog of 
Indicator Dilution by the Heart (7.6) by 
P. L. Frommer, Laboratory of Technical 
Development, National Heart Institute, 
National Institutes of Health, Bethesda, 
Md. (ETMB-60) N 


516 Determination of the Dynamic 
Characteristics of Pressure-Measuring Sys- 
tems for Pulmonary Research (7.7) by 
H. G. Jackson, Jr., College of Medicine, 
University of Florida, Gainesville, Fla., 
and W. W. Stead, School of Medicine, 
Marquette University, Milwaukee County 
Hospital, Milwaukee, Wisc. (ETMB-60) N 


517 An Electric Circuit for Improv- 
ing the Dynamic Response of the Con- 
ventional Cardiac Catheter System (7.8) 
by F. W. Noble, Laboratory of Technical 
Development, National Heart Institute, 
National Institutes of Health, Bethesda, 
Md. (ETMB-60) N 


518 Equipment Specifications of a 
Random Access System for Automatic 
Biomedical Analysis (8.1) by R. Jonnard, 
Director of Laboratory, Prudential Insur- 
ance Co. of America, Newark, N. J. 
(ETMB-60) N 
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519 A Blood Cell “Counter” Utilizing 
the Direct Measurement of Particle Con- 
centration (8.2) by C. J. Brown, T. J. 
Hayes and J. F. Quinn, Research and 
Development Division, Sanborn Co., Wal- 
tham, Mass., and P. L. Frommer, Labora- 
tory of Technical Development, National 
Heart Institute, Bethesda, Md. (ETMB- 
60) N 


520 Automatic Device for Fractiona- 
tion and Spectrophotometric Determina- 
tion of Steroids (8.3) by G. C. Riggle, 
F. O. Anderson and L. R. Crisp, Instru- 


ment Engineering & Development Branch, 
National Institutes of Health, Bethesda, 
Md. and E. Heftmann and D. F. Johnson, 
National Institute of Arthritis and Me- 
tabolic Diseases, National Institutes of 
Health, Bethesda, Md. (ETMB-60) N 


521 Helium Glow Discharge Spectro- 
scopic Source for Microanalytic Deter- 
mination of Alkali Metals (8.4) by R. L. 
Bowman, Laboratory of Technical Devel- 
opment, National Heart Institute, National 
Institutes of Health, Bethesda, Md. (ET- 
MB-60) N 


522 A Simple, Inexpensive Displace- 
ment Transducer (8.5) by F. R. Sias, Jr., 
Biophysics Department, The Johns Hop- 
kins University, Baltimore, Md. (ETMB- 
60) N 


523 A Miniaturized and Subcutane- 
ously Implantable Cardiac Pacemaker for 
Long Term Correction of Heart Block 
(8.6) by W. Greatbatch, Clarence, N. Y. 
and W. M. Chardack, University of Buff- 
alo, School of Medicine, Buffalo, N. Y. 
(ETMB-60) N 





METALS & CERAMICS 


524 The Stora Kaldo Oxygen Steel 
Making Process—Its Metallurgy, Opera- 
tion and Economics (1-P60) by T. Olof 
Dormsjo, Stora Kopparberg Corp., 230 
Park Ave., New York 17, N. Y., and D. R. 
Berg, Dravo Corp., Pittsburgh 22, Pa 
(ISC-60) PRO 


525 Control Requirements for Blast 
Furnace High-Pressure Operation (3-P60) 
by Arnold J. Karsten, Koppers Co., Inc., 
Eng. & Construction Div., Pittsburgh 19, 
Pa. (ISC-60) PRO 


526 Problem Analysis and Data Log- 
ging on Electric Are Furnaces (4-P60) by 
Jim Brosovic, Republic Steel Corp., Cleve- 
land 8, Ohio (ISC-60) PRO 


527 Differential Pressure Control Ap- 
plied to the Blast Furnace Stock Column 
(6-P60) by Otto J. Leone, Bristol Co., 
P. O. Box 24, West Newton, Pa. (ISC -60) 
PRO 


528 Nondestructive Inspection of Steel 
Tubular Products (7-P60) by E. B. Henry, 
Jr., U. S. Steel Corp., National Tube 
Division, Pittsburgh 19, Pa. (ISC-60) PRO 


529 Non - Destructive Inspection of 
Electric Resistance Welded Pipe (8-P60) 
by T. Manis and W. M. Smith, Jones & 
Laughlin Steel Corp., Pittsburgh, Pa. 
(ISC-60) PRO 


530 Instrumentation for an L-D Proc- 
ess Plant (10-P60) by Douglas J. Pearse, 
Kaiser Engineers, Div. of Henry J. Kaiser 
Co., 228 N. LaSalle St., Chicago 1, II. 
(ISC-60) PRO 


531 46-Inch Mill Soaking Pits at Du- 
quesne Works (11-P60) by M. B. Krucik, 
U. S. Steel Corp., Duquesne, Pa. (ISC-60) 
PRO 


METEOROLOGICAL INSTRUMENTATION 


548 Rod Versus Bead Thermistor, for 
Atmospheric Temperature Soundings (1- 
NY60) by Richard T. McCoy, Friez In- 
strument Div., Bendix Aviation Corp., 
Friez Instrument Div Baltimore, Md. 
(NYC-60) M 


549 Spectroscopic Observations of the 
Stratosphere and Mesosphere (2-NY60) by 
Dr. David M. Gates, Upper Atmosphere 
and Space Physics Division, National Bu- 
reau of Standards, Boulder, Colo. (NYC- 
60) P and PR 


550 Automatic Retrieval of Strato- 
spheric Research Equipment (3-NY60) by 


ws ISA Journal 


532 A New Open Hearth Electrostatic 
Precipitator Gas Cleaning System (12- 
P60) by C. R. Muck, U. S. Steel Corp., 
Pittsburgh, Pa. (ISC-60) N 


533 A New Approach in Selecting 
Process Control Equipment (13-P60) by 
E. W. Williams, U. S. Steel Corp., Fairless 
Mills, Pa. (ICS-60) N 


534 Unique Features of Electronic 
Control (14-P60) by N. B. Nichols, Tayior 
Instrument Co., Rochester, N. Y. (ISC- 
60) N 


535 End-Point Temperature Control 
of the Basic Oxygen Steelmaking Process 
by Means of a Special Purpose Analog 
Computer (76-NY60) by W. J. Slatosky 
and N. F. Simcic, Jones & Laughlin Steel 
Corp., 900 Agnew Road, Pittsburgh 30, Pa. 
(NYC-60) P and PR 


536 A New Automatic Brightness Py- 
rometer (123-NY60) by Sumner Ackerman 
and J. S. Lord, Instrument Development 
Labs., Inc., Attleboro, Mass. (NYC-60) 
P and PR 


537 The Distribution and Control of 
the Gaseous Fuel System at Fairless 
Works (124-NY60) by L. Cizmadia, U. S. 
Steel Corp., Fairless Works, Fairless Mills, 
Pa. (NYC-60) N 


538 Computer Application to the 
Great Lakes 80-Inch Hot Strip Mill (125- 
NY60) by Donald R. Bristol, Daystrom, 
Inc., 4455 Miramor Road, LaJolla, Calif. 
(NYC-60) PRO 


539 Elimination of Electrical Inter- 
ference in High Temperature Thermo- 
couple Installations (36-SF60) by J. R. 
Nilson, Daystrom, Inc., 614 Frelinghuysen 
Ave., Newark 12, N. J. (SF-60) P and PR 


540 The Infrared Radiometric Method 
and Its Application to Remote Temper- 
ature Measurement (38-SF60) by Dr. 
George R. Mitchell, Dr. Arthur E. Gold- 
berg, and Herbert L. Berman, Radiation 
Electronics Co., 5600 Jarvis Ave., Chicago 
48, Ill. (SF-60) P and PR 


541 Recent Developments in Sheet 
and Strip Mill Instrumentation and Con- 
trol (39-SF60) by W. L. Roberts, U. S. 
Steel Corp., Applied Research Lab., Mon- 
roeville, Pa. (SF-60) N 


542 Precision Temperature Control 
for Fiber Glass Production (Staff Written) 
(ISAJ Jan 60 p 37) 


543 Measuring Strip Steel Without 
Contact by William C. George, Designers 
for Industry, Cleveland, Ohio (ISAJ Jan 
60 p 80) 


544 Closed Loop Control for Heavy 
Media Coal Preparation (Staff Written) 
(ISAJ June 60 p 19) 


545 Oxygen Process Enhances Steel- 
Making by Douglas J. Pearse, Kaiser En- 
gineers, Division of Henry J. Kaiser Co., 
Chicago, Ill. (ISAJ June 60 p 74) 


546 Instrumentation of U. S. Steel’s 
New Soaking Pits by M. B. Krucik, United 
States Steel Co., Duquesne, Pa. (ISAJ Oct 
60 p 42) 


547 Automatic Brightness Pyrometer 
Boasts a Photomultiplier “Eye” by Sum- 
ner Ackerman and Joseph S. Lord, Instru- 
ment Development Laboratories, Inc., At- 
tleboro, Mass. (ISAJ Dec 60 p 48) 





Paul B. MacCready, Jr., Meteorology Re- 
search, Inc., Altadena, Calif. (NYC-60) 
P and PR 


551 The Spectroscope as a Tool for 
Atmospheric Sounding by Satellites (9- 
NY60) by Dr. Lewis D. Kaplan, Depart- 
ment of Meteorology, MIT, Cambridge, 
Mass. (NYC-60) P and PR 


552 Balloon and Satellite Measure- 
ments of Radiation in the Atmosphere 
(10-NY60) by Prof. Verner E. Suomi, P. 
M. Kuhn, R. J. Parent and C. R. Stearns, 
Department of Meteorology, University 
of Wisconsin, Madison, Wis. (NYC-60) N 


553 Current Developments in Pyr- 
heliometric Techniques (11-NY60) by A. 
J. Drummond, The Eppley Laboratory, 
Inc., Newport, R. I. (NYC-60) P and PR 


554 The Solar Cell as a Pyranometer 
Receiver (12-NY60) by Torrence H. Mac- 
Donald, Solar Radiation Research Unit of 
Office of Meteorological Research, U. S. 
Weather Bureau, Washington, D. C. (NYC- 
60) P and PR 


555 Temperature Sensing from Air- 
craft with Immersion Sensors (91-NY60) 
by Richard V. DeLeo and Dr. Frank D. 
Werner, Rosemount Engineering Co., 4900 





W. 78th St., Minneapolis 24, Minn. (NYC- 
60) P and PR 


556 Infrared Free Air Thermometer 
(92-NY60) by Russell DeWaard, A. C. 
Rudomanski and Eric M. Wormser, Barnes 
Engineering Co., Stamford, Conn. (NYC- 
60) P and PR 


557 The Grenade Technique for 
Stratospheric Soundings (93-NY60) by 
Fred L. Bartman, High Altitude Engineer- 
ing Laboratory, University of Michigan, 
Ann Arbor, Mich. (NYC-60) N 


558 Immersion Thermometric Tech- 
niques for Balloon Temperature Sound- 
ings (94-NY60) by Prof. Edward P. Ney, 
Institute of Technology, University of 
Minnesota, Minneapolis, Minn. (NYC-60) N 


559 Instrumentation for Cloud Phys- 
ics Research (5-SF60) by Dr. Earl W. 
Barrett, University of Chicago, Chicago 
37, Ill. (SF-60) P and PR 


560 Electrical Properties of Aerosols 
(6-SF60) by Theodore A. Rich, General 
Electric Co., 1 River Road, Schenectady 
5, N. Y. (SF-60) P and PR 


NUCLEAR INSTRUMENTATION 


567 The JANUS Reactor Instrumen- 
tation (35-NY60) by Donald C. Thompson, 
Argonne National Laboratory, 9700 Cass 
Ave., Argonne, Ill. (NYC-60) P and PR 


568 A Dose Sensitive Radiation Alarm 
Instrument with Rate Compensation (44- 
NY60) by Stanley E. Groothius and Daryl 
M. Papke, Union Carbide Nuclear Co., 
Oak Ridge, Tenn., and George L. Mustard, 
Goodyear Atomic Corp., Portsmouth, Ohio 
(NYC-60) P and PR 


569 Design Philosophy of System for 
Circulating High Temperature Organics 
(57-NY60) by D. A. Huber and M. B 
Bagley, Atomics International, P. O. Box 
309, Canoga Park, Calif. (NYC-60) N 


PHYSICAL & MECHANICAL 


577 Analyses of Shock and Vibration 
Motions (4-NY60) by Dr. Irwin Vigness, 
J. S. Naval Research Laboratory, Wash- 
ington 25, D. C. (NYC-60) P and PR 


578 Instrumentation for Linear and 
Angular Vibration Acceleration on a %4- 
Ton Army Vehicle (5-NY60) by D. J. 
DeMichele and C. D. Kissinger, General 
Electric Co., 1 River Road, Schenectady, 
N. Y. (NYC-60) N 


579 Adhesives: How They Determine 
and Limit Strain Gage Performance (7- 
NY60) by Peter K. Stein, Arizona State 
University, Tempe, Arizona (NYC-60) P 
and PR(S)* 


*PR(S) Indicates paper available in separate 
proceedings, containing preprints of Strain Gage 
papers presented at New York Conference 


561 A Research Instrument for the 
Study of Raindrop-Size Spectra (7-SF60) 
by Prof. A. Nelson Dingle and H. F. 
Schulte, Jr., The University of Michigan, 
5060 E. Engr. Bldg., Ann Arbor, Mich. 
(SF-60) P and PR 


562 Equipment for Field Studies in 
Cloud Physics (8-SF60) by Paul B. Mac- 
Cready, Jr., Meteorology Research, Inc., 
2420 North Lake Avenue, Altadena, Calif 
(SF-60) P and PR 


563 The Aerosol Spectrometer and 
Its Application to the Analysis of Atmos- 
pheric Aerosols (9-SF60) by Dr. Alexander 
Goetz and Dr. O. Preining, California In- 
stitute of Technology, Pasadena, Calif 
(SF-60) P and PR 


564 Instrumentation for an Atmos- 
pheric Tracer System (10-SF60) by F. X. 
Webster, Assoc. Dir., Aerosol Laboratory 
Stanford University, Palo Alto, Calif 
(SF-60) N 


565 Atmospheric Tracer Techniques 
Using Aerosols (11-SF60) by Elmer Robin- 
son, Bay Area Air Pollution Control Dis- 
trict, 1480 Mission St., San Francisco 4, 
Calif. (SF-60) P and PR 





PAPERS AVAILABLE 


Letter codes following each entry in 
this listing identify the availability of the 
paper. Explanation of these codes is as 
follows 


N—No manuscript available 


M—Manuscript only, photo copies avail 
able. 


P—Preprints available. 
PR—Proceedings available 


PRO—-Proceedings only available, no pre 
prints. 


PR‘(U)—Collection of preprints on Under 
water Instrumentation. 


PR‘(S)—Collection of preprints on Strain 
Gage Instrumentation 


1SAJ—Reprints and photocopies of ISA 
Journal articles available 


See page 8] for listing of the thirteen 
conference and symposia proceedings, pre- 
prints, and prices 











566 Aerosol Distributions and The 
Aerodynamic Breakup of Droplets (12- 
SF60) by John W. Corcoran, Beckman & 
Whitley, Inc., San Carlos, Calif. (SF-60) 
P and PR 





MEASUREMENT 


570 High Speed Data Acquisition Sys- 
tem for Process Monitoring and Control 
(58-NY60) by Ray Sherrard, General Elec- 
tric Co., Hanford Atomic Products Oper- 
ation, Richland, Wash. (NYC-60) N 


571 Design and Kinetic Analysis of 
Controller for the PRT-Reactor (59-NY60) 
by E. B. Dahlin, Minneapolis-Honeywell 
Regulator Co., Wayne & Windrim Ave., 
Philadelphia, Pa. (NYC-60) P and PR 


572 Development of a Control System 
for a Gas Balance Moderator Level Con- 
trolled Reactor (60-NY60) by Harold K 
Nelson, General Electric Co Richland 
Wash. (NYC-60) P and PR 


573 Organic Reactor Process Instru- 


mentation (2-SF60) by David J. Sobo, 
Atomics International, Dept. 795-53, P. O. 
309, Canoga Park, Calif. (SF-60) P and PR 


574 Static Inverter for Mobile Power 
Standby Power (35-SF60) by Michael J 
Gans, Aerojet-General Nucleonics, P. O 
Box 77, San Ramon, Calif. (SF-60) P 


575 Selecting Insulations and Elasto- 
mers for a Radioactive Environment (40- 
SF60) by D. S. Toomb, Aerojet-General 
Nucleonics, Research & Development, P 
O. Box 77, San Ramon, Calif. (SF-60) 
P and PR 


576 Radioisotopes Solve Four Process 
Problems by Ralph C Kimball The 
American Viscose Corp., Philadelphia, Pa 
(ISAJ March 60 p 60) 





580 Design of Special Purpose Piezo- 
electric Transducers (8-NY60) by John G 
Martner, Standard Research Institute, 
Menlo Park, Calif. (NYC-60) P and PR 


581 Recent Developments in Semi- 
conductor Strain Transducers (15-NY60) 
by W. P. Mason, J. J. Forest and L. M 
Tornillo, Bell Telephone Laboratories, Inc 
Murray Hill, N. J. (NYC-60) P and PR(S)* 


582 Characteristics and Applications 
of a Semiconductor Strain Gage (16- 
NY60) by Dr. M. A. Xavier, Century 
Electronics & Instruments, Inc., 1333 North 
Utica, Tulsa, Okla. (NYC-60) N 


583 Silicon Piezoresistive Devices (42- 
NY60) by E. D. Padgett, Picatinny Ar- 
senal, Dover, N. J. and W. V. Wright, 
Electro-Optical Systems, Inc., Pasadena, 
Calif. (NYC-60) P and PR(S)* 


584 An Experiment on a New Type 
of Resistance Foil Strain Gauge for Anal- 
ysis of Concentrated-Stresses (48-NY60) 
by Osamu Watanobe and Yoshikazu Izumi 
Kyowamusen Kenkyujo Co., Ltd., Tokyo 
Japan (NYC-60) P and PR(S)* 


585 Measurement Accuracy as a 
Weighting Factor in Statistical Treatment 
of Data (66-NY60) by D. M. Aspinwall 
and J. F. Rey, Lockheed Aircraft Corp 
Missile and Space Div P. O. Box 504 
Sunnyvale, Calif. (NYC-60) P and PR 


586 Methods of Mobility (Mechanical 
Impedance) Measurement (67-NY60) by 
H. B. Avery and Dr. D. Muster, General 
Electric Co., General Engineering Lab- 
oratory, 1 River Road, Schenectady, N. Y. 
(NYC-60) P and PR : 


587 Characteristics of Resistance 
Strain Gages (90-NY60) by Roscoe L 
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Bloss, National Bureau of Standards, En- 
gineering Mechanics Section, Washington, 
D. C. (NYC-60) P and PR(S)* 


588 Standards for Vibration Measure- 
ment (98-NY60) by Allen F. Shaw, MB 
Electronics Corp., New Haven, Conn. 
(NYC-60) P and PR 


589 Measurement of Motion in Planes 
Perpendicular to High Level Vibratory 
Motions (99-NY60) by John E. Judd, MB 
Electronics Corp., New Haven, Conn. 
(NYC-60) P and PR 


590 Some Temperature Effects on 
Resistance Strain Gages (108-NY60) by 
Ian G. Scott, Aeronautical Research Lab- 
oratories, Department of Supply, Mel- 
bourne, Australia (NYC-60) P and PR(S)* 


$91 Strain Gages with Short Drying 
Time and Free from Transverse Sensi- 
tivity (109-NY60) by Dr. A. V. Huggen- 
berger, Consulting Engineer, Ackersteinstr, 
119, Zurich 10/49, Switzerland (NYC-60) 
P and PR(S)* 


592 Past, Present and Future Strain 
Gages (110-NY60) by D. J. DeMichele, 
General Electric Co., Schenectady, N. Y. 
(NYC-60) N 


593 Practical Aspects of Temperature 
Effects on Resistance Strain Gages (116- 


*PR(S) Indicates paper available in sep- 
arate proceedings, containing preprints of 
Strain Gage papers presented at New 
York Conference. 


POWER INSTRUMENTATION 


606 Progress in Control Systems by 
W. L. Chadwick, Southern California Edi- 
son Co., Los Angeles, California (P-SF- 
60) PRO 


607 Latest Design Concepts for Boiler 
Control Systems on Large Steam Gen- 
erator Units by E. D. Scutt, Leeds & 
Northrup Co., 4901 Stenton Ave., Phila- 
delphia 44, Pa. (P-SF-60) PRO 


608 Control and Data Systems for 
Large Steam Generating Units — Design 
Concepts and Total System Philosophy by 
Thomas M. Nourse, Hagan Chemicals & 
Controls, Inc., Hagan Bldg., P. O. Box 
1346, Pittsburgh 30, Pa. (P-SF-60) PRO 


609 Digital Computer Control of the 
Huntington Beach Steam Station by A. L. 
Guidero, Southern California Edison Co., 
601 W. Fifth Street, Los Angeles, Calif. 
(P-SF-60) PRO 


610 A Look at Generating Station 
Automation by R. A. Baker, Public Serv- 
ice Electric & Gas Co., 80 Park Place, 
Newark 1, N. J. (P-SF-60) PRO 


611 Successful Flame Supervision by 
Ross Forney, Forney Engineering Co., 
2705 Hawes Ave., Dallas 35, Texas (P-SF- 


60) PRO 


612 New Concepts in Flame Safe- 


96 ISA Journal 


NY60) by F. F. Hines and L. J. Wey- 
mouth, Baldwin - Lima - Hamilton Corp., 
Electronics & Instrumentation Div., Wal- 
tham 54, Mass. (NYC-60) P and PR(S)* 


594 Digital Potentiometer for Preci- 
sion Measurement with Strain Gages (126- 
NY60) by Dr. W. Engl, Siemens & Halski 
Co., Karlsruhe, West Germany (NYC-60) 
P and PR(S)* 


595 Pressure Transducer Evaluation 
Report (127-NY60) by W. R. Humphrey, 
General Electric Co., Aircraft Nuclear Pro- 
pulsion Dept., Cincinnati 15, Ohio (NYC- 
60) P and PR(S)* 


596 Design of Instrumentation for the 
Measurement of Time-Dependent Strain 
in Stressed Rock Specimens (1-H60) by 
H. R. Hardy, Jr., Fuels Division, Mines 
Branch, Dept. of Mines and Technical 
Surveys, 562 Booth St., Ottawa, Canada 
(HC-60) P and PR 


597 A Telemetering Torque and 
Horsepower Meter for Permanent Instal- 
lation on Shipboard (2-H60) by Meredith 
W. Wilson, David Taylor Model Basin, 
Washington 7, D. C. (HC-60) P and PR 


598 Magnetoresistive Effects in Me- 
tallic Resistance Strain Gages (3-H60) by 
Jack Gunn, University of California, Law- 
rence Radiation Laboratory, Berkeley, 
Calif. (HC-60) P and PR 


599 Experience with Strain Gages on 
Large-Diameter Buried Pipelines (21-H60) 


by George McClure, Battelle Memorial 
Institute, 505 King Ave., Columbus, Ohio 
(HC-60) P and PR 


600 The Application of Measurement 
Instrumentation to the Determination of 
Stresses Encountered in Rocks Surround- 
ing Underground Openings (23-H60) by 
A. N. May, Fuels Division, Mines Branch, 
Dept. of Mines and Technical Surveys, 
562 Booth St., Ottawa, Canada (HC-60) 
P and PR 


601 New Trends in Instrumentation 
for Shock and Vibration Analysis (28- 
SF60) by Dr. Thomas P. Rona, Boeing 
Airplane Co., P. O. Box 3707, Seattle 24, 
Wash. (SF-60) P and PR 


602 Oscillograph Applications in the 
Vibration Laboratory (29-SF60) by Stan- 
ley Baber, Boeing Airplane Co., P. O. 
Box 3707, Seattle 24, Wash. (SF-60) P 
and PR 


603 A Practical Approach to Random 
Vibration Testing (33-SF60) by R. M. Bell, 
Lockheed Aircraft Corp., 1123 N. Mathilda 
Ave., Sunnyvale, Calif. (SF-60) P and PR 


604 Practical Considerations of Ran- 
dom Vibration Testing (34-SF60) by J. P. 
Monroe, Lear, Inc., 110 Ionia, N. W., Grand 
Rapids 2, Mich. (SF-60) P and PR 


605 Shock and Vibration in the Last 
Decade (45-SF60) by Dr. Charles T. Mor- 
row, Space Technology Laboratories, Inc., 
P. O. Box 95001, Los Angeles 45, Calif. 
(SF-60) P and PR 





guard Systems by W. H. Sisson, Minne- 
apolis-Honeywell Regulator Co., Wayne & 
Windrim Aves., Philadelphia 44, Pa. (P- 
SF-60) PRO 


613 Automation—Flame Failure Mon- 
itoring & Burner Control Problems by 
L. H. Coykendall, Babcock & Wilcox Co., 
Barberton, O. (P-SF-60) PRO 


614 Preventing Furnace Explosions 
by William L. Livingston, Combustion 
Engineering, Inc., Kreisinger Development 
Laboratory, 911 W. Main St., Chattanooga 
1, Tenn. (P-SF-60) PRO 


615 Instrumentation for Peaking Ca- 
pacity by William J. Burns, Long Island 
Lighting Company, 175 Old Country Road, 
Hicksville, L. I., N. Y. (P-SF-60) PRO 


616 Dresden Nuclear Power Station 
Instrumentation by Earl P. Peabody, Gen- 
eral Electric Co., 2151 S. First St., San 
Jose, Calif. (P-SF-60) PRO 


617 Instrumentation for Water and 
Steam Purity Determination on High 
Pressure and High Temperature Units by 
Dale D. Koepke, Beckman Instruments, 
Inc., 2500 Fullerton Road, Fullerton, Calif. 
(P-SF-60) PRO 


618 Practical Heat Cycle Analysis and 
How Automatic Equipment Can Be Used 


by R. D. Ragle, Bailey Meter Co., 1506 
Kearney St., Denver 20, Colorado, and 
S. G. Dukelow, Bailey Meter Co., San 
Francisco, Calif. (P-SF-60) PRO 


619 The Logical Approach to the 
Commissioning of Control Systems by 
Wm. J. Kerchner, Jr. and Robert M. 
Maust, Gilbert Associates, Inc., 525 Lan- 
caster Ave., Reading, Pa. (P-SF-60) PRO 


620 Steam Plant Automation by E. C. 
Kistner, Philadelphia Electric Co., 1000 
Chestnut St., Philadelphia, Pa. (P-SF- 
60) N 


621 Progress Through Instrumenta- 
tion in the Power Industry (141-NY60) by 
O. W. Manz, Consolidated Edison Co., New 
York, N. Y. (NYC-60) N 


622 Dispatch Instrumentation Saves 
$35,000 Annually for CVPE by H. H. 
Mochon, Jr., Connecticut Valley Power 
Exchange, Hartford, Conn. (ISAJ Feb 60 
p 45) 


623 “High Power” Instrumentation 
(Staff Written) (ISAJ May 60 p 84) 


624 Computer Control of Huntington 
Beach Station by A. L. Guidero, Southern 
California Edison Co., Los Angeles, Calif. 
(ISAJ Sept 60 p 84) 





PULP & PAPER INSTRUMENTATION 


625 Pulp and Paper Management 
Looks at Instrumentation by W. F. Gilles- 
pie, Crown Zellerbach Corp., Bogalusa 
Div., Bogalusa, La. (PPS-60) PRO 


626 Untapped Instrumentation Phi- 
lesophies by Earl Seagrave, Celanese Cor- 
poration of America, Charlotte, N. C. 
(PPS-60) PRO 


627 Applications of Instrumentation 
in Tomorrow’s Pulp Mill by Dr. William 
J. Nolan, Pulp and Paper Laboratory, 
College of Engineering, University of 
Florida, Gainesville, Fla. (PPS-60) PRO 


628 Flow and Consistency Measure- 
ment and Control of Pulp Stock by Don- 
ald B. Scrivens and Robert H. Zielske, 
Taylor Instrument Companies, Rochester, 
N. Y. (PPS-60) PRO 


629 Automatic Control of Multi-Fuel 
Boilers by James M. Ennis, Jr., Union 
Bag-Camp Paper Co., Savannah, Ga. 
(PPS-60) PRO 


630 Lime Mud Flow Control and Ef- 
fect on Kiln Operation by R. R. Gardner, 
The Buckeye Cellulose Corp., Memphis, 
Tenn. (PPS-60) PRO 


631 The Future of Electronic Instru- 
mentation in the Paper Industry by Edgar 
Andrews, Container Corporation of Amer- 
ica, Fernandina Beach, Fla. (PPS-60) PRO 


RESEARCH INSTRUMENTATION 


641 Progress Through Instrumenta- 
tion in the Missile and Space Age (142- 
NY60) by Maj. General Kenneth P. Berg- 
quist, Command & Control Development 
Div., Air Research & Development Com- 
mand, USAF, Hanscom Field, Mass. (NYC- 
60) N 


642 Arnold O. Beckman Award Lec- 
ture—Pure Fluid Amplifier (179-NY60) by 
B. M. Horton, Diamond Ordnance Fuze 
Laboratories, Washington, D. C. (NYC- 
60) N 


643 Distinguished Achievement Award 
Lecture —Ion Emission Microscope (180- 
NY60) by Dr. Erwin Muller, Pennsylvania 
State University, University Park, Pa. 
(NYC-60) N 


SOCIETY CONFERENCE AND SYMPOSIA PROGRAMS 


650 ISA Winter Instrument-Automa- 
tion Conference & Exhibit, Sam Houston 
Coliseum, Houston, Texas, January 31- 
February 4, 1960 (ISAJ Jan 60 p 87) 


651 1960 Conference, Instrumentation 
for the Iron & Steel Industry, Roosevelt 
Hotel, Pittsburgh, Pa., March 23, 24, 1960 
(ISAJ Jan 60 p 23) 





632 Instrumentation System for Un- 
attended Water Filtration Plant by Her- 
bert T. Peterson, The Weyerhaeuser 
Corp., Longview, Wash. (PPS-60) PRO 


633 Application of Stock Consistency 
Regulation Equipment by N. L. Danforth, 
St. Regis Paper Co., Bucksport, Maine 
(PPS-60) PRO 


634 Instrumentation Needs to be Met 
in the Pulp and Paper Industry (Panel 
Discussion). Moderator: William G. Gray, 
Jr., St. Mary’s Kraft Corp., St. Mary’s, 
Ga.; Members: Russell Owens, North 
Carolina Pulp Co., Plymouth, N. C.; 
George Charters, Bechtel Corp., San Fran- 
cisco, Calif.; Garnet Eastwood, Kimberly 
Clark Corp., Neenah, Wis.; George Sey- 
mour, Brunswick Pulp & Paper Co., 
Brunswick, Ga.; and David Spitz, Cham- 
pion Paper & Fibre Co., Pasadena, Texas 
(PPS-60) PRO 


635 Instrument Facilities in Canadian 
Pulp and Paper Mills (Staff Written) 
*(ISAJ March 60 p 64) 


636 Management Looks at Pulp & 
Paper Instrumentation by W. F. Gillespie, 
Crown-Zellerbach Corp., Bogalusa Divi- 
sion, Bogalusa, La. (ISAJ Aug. 60 p 52) 


637 How to Get Out of an Instrument 
Rut by Earl Seagrave, Celanese Corp. of 
America, Charlotte, N. C. (ISAJ Aug 60 
p 54) 
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prints. 
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638 Automating the Continuous Pulp 
Mill by Dr. William J. Nolan, University 
of Florida, Gainesville, Fla. (ISAJ Sept. 
60 p 76) 


639 Treating Water Automatically by 
Herbert T. Peterson, The Weyerhaeuser 
Corp., Longview, Wash. (ISAJ Oct 60 p 64) 


640 Enhancing Paper Quality by Flat- 
tening the Moisture Profile by Richard L. 
Stoughton and James W. Taylor, Con- 
solidated Water Power & Paper Co., Wis- 
consin Rapids, Wis. (ISAJ Dec. 60 p 62) 





644 Wide Range Oscillator for the 
Omegatron Mass Spectrometer (181-NY60) 
by J. Welts and L. G. Rubin, Raytheon 
Company, Waltham, Mass. (NYC-60) N 


645 A Solid State Low Current Se- 
lector (182-NY60) by N. B. Nichols, Taylor 
Instrument Companies, Rochester, N. Y. 
(NYC-60) N 


646 Punched Card Data Acquisition as 
Applied to the Measurement of Basic 
Semiconductor Properties (183-NY60) by 
L. G. Rubin, D. L. Phipps and J. Welts, 
Raytheon Co., Waltham, Mass. (NYC-60) N 


647 Stability of Rhenium/Tungsten 
Thermocouples in Hydrogen Atmospheres 


by John C. Lachman, General Electric 
Co., Aircraft Nuclear Propulsion Dept., 
Cincinnati, Ohio, and Dr. F. W. Kuether, 
Minneapolis-Honeywell Research Center, 
Hopkins, Minn. (ISAJ March 60 p 67) 


648 How Reliable Are the Two New 
High-Temperature Thermocouples in Vac- 
uum? by Dr. F. W. Kuether, Minneapolis- 
Honeywell Research Center, Hopkins, 
Minn., and John C. Lachman, General 
Electric Co., Aircraft Nuclear Propulsion 
Dept., Cincinnati, Ohio (ISAJ April 60 
p 66) 


649 Do Shields Improve T/C RKe- 
sponse? by C. E. Moeller, Midwest Re- 
search Institute, Kansas City, Mo. (ISAJ 
Aug 60 p 56) 





652 1960 Annual Symposium on Chem- 
ical & Petroleum Instrumentation, Shera- 
ton Hotel, Rochester, N. Y., April 4-6, 1960 
(ISAJ Feb 60 p 16) 


653 First National Pulp and Paper 
Instrumentation Symposium, in conjunc- 
tion with Southeastern Conference, Hotel 
San Carlos, Pensacola, Fla., April 27-29, 
1960 (ISAJ Feb 60 p 26) 


654 1960 Symposium on Safety for 
Electrical Instrumentation in Hazardous 
Areas, du Pont Country Club, Wilming- 
ton, Del., May 2 and 3, 1960 (ISAJ Mar 
60 p 25) 


655 6th National Flight Test Instru- 
mentation Symposium, Hotel del Coro- 
nado, San Diego, Calif.. May 2-5, 1960 
(ISAJ April 60 p 26) 
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656 Third Annual Power Instrumen- 
tation Symposium, San Francisco, Calif., 
May 9-11, 1960 (ISAJ May 60 p 116) 


657 ISA Summer Instrument-Auto- 
mation Conference and Exhibit, ivic 
Auditorium and Brooks Hall, San Fran- 
cisco, Calif., May 9-12, 1960 (ISAJ May 
60 p 103) 


658 1960 Symposium on Instrumental 
Methods of Analysis, Queen Elizabeth 
Hotel, Montreal, Canada, June 1-3, 1960 
(ISAJ May 60 p 24) 


659 Joint Automatic Control Confer- 
ence, Massachusetts Institute of Technol- 
ogy, Cambridge, Mass., Sept. 7-9, 1960 
(ISAJ July 60 p 24) 


660 15th Annual ISA _ Instrument- 
Automation Conference and Exhibit, New 
York Coliseum, New York City, Sept. 26- 
30, 1960 (ISAJ Sept 60 p 117) 


661 13th Annual Conference on Elec- 
trical Techniques in Medicine and Biology, 
Sheraton-Park Hotel, Washington, D. C., 
Oct. 31-Nov. 2, 1960 (ISAJ Oct 60 p 33) 





STANDARDS & PRACTICES 


662 History of ISA Committee on 
Hazardous Area Instrumentation (1-W60) 
by Frederick L. Maltby, Drexelbrook, En- 
gineering Co., Abington, Pa. (ESS-60) PRO 


663 Organization and Operation of 
the Electrical Code Committee (2-W60) 
by John Johnston, Jr., E. I. du Pont de 
Nemours & Co Inc Wilmington, Del 
(ESS-60) PRO 


664 Electrical Ignition of Combustible 
Atmospheres (3-W60) by Alfred H. Mc- 
Kinney, E. I. du Pont de Nemours & Co 
Inc., Wilmington, Del. (ESS-60) PRO 


665 Heat Transfer and Computational 
Considerations in the Design of Instru- 
ment Cases for Operation in Hazardous 
Atmospheres (4-W60) by J. A. Beutler and 
J. A. Clark, E. I. du Pont de Nemours & 
Co., Engineering Research Laboratory, 
Wilmington, Del. (ESS-60) PRO 


666 Intrinsic Safety (5-W60) by W. F 
Hickes, The Foxboro Company, Foxboro 
Mass. (ESS-60) PRO 


667 Considerations in Instrument Case 
Purging (6-W60) by Robert McCarron, 
Leeds & Northrup Company, Philadel- 
phia, Pa. (ESS-60) PRO 


668 Explosion-Proof Enclosures De- 
sign, Tests, and Maintenance (7-W60) by 
Charles F. Kisselstein, Crouse-Hinds Co., 
Syracuse 1, N. Y. (ESS-60) PRO 


TRANSPORTATION INSTRUMENTATION 


683 Aerodynamic Force Scales for 
Full Size Automobile Testing (33-NY60) 
by William G. Cato, Ford Motor Co., 
Dearborn, Mich. (NYC-60) N 


684 Vehicle Punched-Tape Data Ac- 
quisition System (34-NY60) by Roger 
Wellington and Robert F. Spain, General 
Motors Research Laboratories; and How- 
ard W. McKenna, Delco Radio Division, 
Warren, Mich. (NYC-60) M 


685 The Concept of Equipment Status 
Indication Applied to Combat Vehicles 
(61-NY60) by George R. Staton, Frankford 
Arsenal, Philadelphia, Pa. (NYC-60) P and 
PR 


686 Requirements for Electric Con- 
trol Valve Operators for Pipe Line Serv- 
ice (19-H60) by Ralph J. Osborn, Sinclair 
Pipe Line Co., Independence, Kansas (HC- 
60) P and PR 


687 Dynamics of a Closed System 


98 ISA Journal 


669 Reducing the Hazard from Elec- 
trical Components and Assemblies by Her- 
metic Sealing, Encapsulation or Liquid 
Immersion (8-W60) by L. E. Cuckler, Rob- 
ertshaw-Fulton Controls, Haddonfield, N. 
J., and E. C. Magison, Minneapolis Honey- 
well Reg. Co., Philadelphia, Pa. (ESS-60) 
PRO 


67( Insurable Risks (9-W60) by Edgar 
J. Meyers, E. I. du Pont de Nemours & 
Co., Wilmington, Del. (ESS-60) PRO 


671 Review of Standards for Safet? 
of Instrumentation in Hazardous Areas 
(10-W60) by A. F. Sperry, Information 
Systems, Inc., Los Angeles, Calif. (ESS-60) 
PRO 


672 Rotometers, (ISA RP 16 Report) 
(41-H60) by S. Blechman, Brooks Roto- 
meter Co., Lansdale, Pa. (HC-60) N 


673 Pipeline Industry Control Dia- 
grams (ISA RP 34 Report) (42-H60) by 
R. J. Osborne, Sinclair Pipeline Co., Inde- 
pendence, Kansas (HC-60) N 


674 Instrumentation in Hazardous Lo- 
cations (ISA RP 12 Report) (55-H60) by 
Willis Hickes, The Foxboro Co., Foxboro, 
Mass. (HC-60) N 


675 Instrument Manual Activity of 
American Petroleum Institute (56-H60) by 
R. R. Proctor, Pure Oil Co., Crystal Lake, 
Ill. (HC-60) N 


676 ASA Standards Philosophy (57- 
H60) by B. Scott Liston, Diamond Alkali 
Co., 200 Union Commerce Bldg., Cleve- 
land 14, Ohio (HC-60) N 


677 Dynamic Response Testing (ISA 
RP 26 Report) (Panel Discussion) (64- 
SF60) by Andrew Bremer, Shell Develop- 
ment Co., Emeryville, Calif. (SF-60) N 


672 Instrument Specifications (ISA 
RP 20 Report) (Panel Discussion) (65- 
SF60) by William Carmack, Fluor Corp., 
Ltd., Los Angeles, Calif. (SF-60) N 


679 Fluid Meter Installation Practices 
(ISA RP 3 Report) (Panel Discussion) by 
William S. Christian, Barton Instrument 
Corp., Monterey Park, Calif.; G. G. Gal- 
lagher, Fluor Corp., Ltd., Los Angeles, 
Calif.; and C. S. Lisser, Oak Ridge Na- 
tional Laboratories, Oak Ridge, Tenn. 
(SF-60) N 


680 Thermocouples and Thermocouple 
Extension Wires (ISA RP 1 Report) (Panel 
Discussion) (67-SF60) by J. Ward Percy, 
U. S. Steel Corp., Research Center, Mon- 
roeville, Pa. (SF-60) N 


681 Variable Area Meters (ISA RP 16 
Report) (Panel Discussion) (68-SF60) by 
R. W. Eberly, Schutte & Koerting Co., 
Cornwell Heights, Bucks County, Pa. (SF- 
60) N 


682 Miniature Chart Ranges (ISA RP 
23 Report) (Panel Discussion) (69-SF60) 
by Donald S. Toomb, Aerojet-General 
Nucleonics Corp., Downey, Calif. (SF-60) N 





Liquid Pipeline (20-H60) by Robert E. 
Boyle and Max T. Nigh, Service Pipe Line 
Co., Tulsa, Okla. (HC-60) P and PR 


688 Recommendations for the Appli- 
cation of Instrumentation and Control to 
Liquid Pipe Lines (43-H60) by James F 
Stephenson, Gulf Oil Corporation, Pitts- 
burgh, Pa. (HC-60) P and PR 


689 What Management Expects from 
Instrumentation Engineering for the Li- 
quid Pipeline Industry (44-H60) by G. L. 
Maciula, Service Pipe Line Co., Tulsa, 
Okla. (HC-60) P and PR 


690 What Management Expects from 
Automation for the Gas Pipeline Industry 
(45-H60) by Sy Orlofsky, Columbus Gulf 
Transmission Co Houston, Texas (HC- 
60) P and PR 


691 The Future Requirements for 
Pipe Line Instrumentation and Control 


(46-H60) by F. O. Stivers, Humble Pipe 
Line Co., Houston, Texas (HC-60) N 


692 Pipeline Management Looks to 
Automation (Staff Written) (ISAJ April 
60 p 60) 


693 Closed - System Liquid Pipeline 
Dynamics by Robert E. Boyle and Max T. 
Nigh, Service Pipe Line Co., Tulsa, Okla. 
(ISAJ May 60 p 94) 


694 Electric Valve-Operators for Pipe- 
line Service by Ralph J. Osborn, Sinclair 
Pipe Line Co., Independence, Kansas 
(ISAJ July 60 p 55) 


695 Photoinstrumentation Gets’ the 
Proof at General Motors Proving Ground 
(Staff Written) (ISAJ Aug 60 p 48) 


696 Computer Automates Army Tank 
Checkout (Staff Written) (ISAJ Oct 60 
p 19) 





UNDERWATER INSTRUMENTATION 


697 Underwater Instrumentation — 
State of the Art (17-NY60) by Roy L. 
Rather, Commercial Engineering Corp., 
Houston, Texas (NYC-60) P and PR(U)* 


698 Underwater Instruments Used for 
Submarine Pipeline Engineering and Con- 
struction (18-NY60) by Robert J. Brown, 
Collins Construction Co., Port Lavaca, 
Texas (NY-60) PRO(U)* 


699 Handling, Towing and Stowing 
of Oceanographic Research Equipment 
(19-NY60) by V. P. Goerland, Chief Engi- 
neer, Commercial Engineering Corp., 5205 
Ashbrook St., Houston 36, Texas (NYC-60) 
P and PR(U)* 


700 A Statistical Theory for the Di- 
agnosis and Identification of Underwater 
Objects (20-NY60) by Dr. Alfred A. Wolf, 
Stromberg-Carlson, Division of General 
Dynamics Corp., 1400 N. Goodman St., 
Rochester, N. Y. (NYC-60) P and PR(U)* 


701 Sonar Uses in Oceanography (21- 
NY60) by Dr. J. Brackett Hersey, Woods 
Hole Oceanographic Institution, Woods 
Hole, Mass.; Dr. Harold E. Edgerton, MIT, 
Cambridge, Mass.; and Samuel O. Ray- 
mond and Gary Hayward, Edgerton, 
Germeshausen & Grier, Inc., Boston, Mass. 
(NYC-60) P and PR(U)* 


702 A Pressure Geophone of High 
Sensitivity (22-NY60) by Dr. C. M. Wolfe, 
United Electrodynamics, Inc., 200 Allen- 
dale Road, Pasadena, Calif. (NYC-60) P 
and PR(U)* 


703 Turbulence Meter — An Instru- 
ment of Oceanographic Research (23- 
NY60) by Calvin A. Gongwer and Earl 
Finkle, Areojet-General Corp., Azusa, 
Calif. (NYC-60) P and PR(U)* 


704 Precision Depth Recorder Mark 
VII (24-NY60) by Bernard Luskin, West- 
rex Corp., 540 West 58th St.. New York 
19, N. Y. (NYC-60) P and PR(U)* 


705 Techniques and Systems Em- 


*PR(U) indicates paper available in separate 
proceedings, containing preprints of Underwater 
Instrumentation papers presented at New 
Conference 





ployed for the Measurement of Acoustic 
Propagation Loss Using Explosives as 
Sound Sources (25-NY60) by R. W. Hasse, 
Jr., U. S. Navy Underwater Sound Lab- 
oratory, New London, Conn. (NYC-60) 
P and PR(U)* 


706 An Instrument for Absolute 
Measurement of Underwater Sound Ve- 
locity IN SITU (26-NY60) by W. A. Bohan, 
Cook Research Laboratories, Cook Electric 
Co., Morton Grove, Ill. (NYC-60) PRO(U)* 


707 Instrumentation of Neutral Floats 
(27-NY60) by Dr. T. E. Pochapsky, Co- 
lumbia University, Hudson Laboratories, 
Dobbs Ferry, N. Y. (NYC-60) P and 
PR(U)* 


708 Cable — The Indispensable Link 
(28-NY60) by K. W. McLoad, Vector Man- 
ufacturing Co., Houston, Texas (NYC-60) 
P and PR(U)* 


709 Instrumentation Used with Naval 
Mines (29-NY60) by Albert H. Sellman, 
Bureau of Naval Weapons, Washington, 
D. C. (NYC-60) P and PR(U)* 


710 An Indoor Underwater Acoustic 
Test Facility (30-NY60) by David E. Nel- 
son, Stromberg-Carlson, Division of Gen- 
eral Dynamics Corp., 1400 N. Goodman St., 
Rochester, N. Y. (NYC-60) P and PR(U)* 


711 Instrumentation of the Navy 
Electronics Laboratory Oceanographic Re- 
search Tower (31-NY60) by Arthur L. 
Nelson and Joseph C. Roque, U. S. Navy 
Electronics Laboratory (NYC-60) M 


712 A Small Portable Unit for Mak- 
ing IN SITU Salinity and Temperature 
Measurements (43-NY60) by Jerome Wil- 
liams, Chesapeake Bay Institute, Annapo- 
lis, Md. (NYC-60) P and PR(U)* 


713 Underwater Telephone (49-NY60) 
by J. A. Rummell, Bendix Pacific Divi- 
sion, Bendix Corp., N. Hollywood, Calif 
(NYC-60) P and PR(U)* 


714 A Thermal Gradient Measuring 
Probe for Use in Deep-Ocean Sediments 
(50-NY60) by Robert Gerard, Lamont Geo- 
logical Observatory, Torrey Cliff, Palis- 
ades, N. Y. (NYC-60) PRO(U)* 





-—PLAN TO ATTEND 











ISA Instrument-Automation Summer Conference & Exhibit 
June 6-8, 1961, Queen Elizabeth Hall & Royal York 


Hotel, Toronto, Ontario, Canada. 


ISA Instrument-Automation Fall Conference & Exhibit 


and ISA‘s 16th Annual Meeting 
September 11-15, 1961, Sports Arena & Biltmore Hotel, 


Los Angeles, California. 











PAPERS AVAILABLE 


Letter codes following each entry in 
this listing identify the availability of the 
paper. Explanation of these codes is as 
follows: 


N—No manuscript available 


M—Manuscript only, photo copies avail- 
able 


P—Preprints available 
PR—Proceedings available. 


PRO--Proceedings only available, no pre- 
prints. 


PR‘(U)—Collection of preprints on Under- 
water Instrumentation. 


PR‘(S)—Collection of preprints on Strain 
Gage Instrumentation. 


1SAJ—Reprints and photocopies of ISA 
Journal articles available. 


See page 81 for listing of the thirteen 
conference and symposia proceedings, pre- 
prints, and prices 











715 A Telemetering Oceanographic 
Current Meter (62-NY60) by James M. 
Snodgrass, Scripps Institution of Ocean- 
ography, University of California, LaJolla, 
Calif. (NYC-60) P and PR(U)* 


716 Measurement of Thermal Phe- 
nomena by Lapse-Time Photography (63- 
NY60) by Jack T. Shaw, Minneapolis- 
Honeywell Regulator Co., Deep Ocean 
Research Unit, Seattle, Wash. (NYC-60) 
P and PR(U)* 


717 Instrumentation System for the 
Bathyscaphe Trieste (65-NY60) by G. Far- 
rell, Jr., Lockheed Missiles and Space 
Div., Palo Alto, Calif., and A. B. Rech- 
nitzer, U. S. Navy Electronics Lab., San 
Diego, Calif. (NYC-60) P and PR(U)* 


718 An Instrument for Deep-Sea 
Measurement of Pressure, Temperature 
and Sound Velocity (70-NY60) by J. R 
Lovett and S. H. Sessions, Oceanic Re- 
search Division, U. S. Naval Ordnance 
Test Station, China Lake, Calif. (NYC-60) 
P and PR 


719 Application of Modern Remote 
Handling Techniques to Underwater Op- 
erations (77-NY60) by Dr. John W. Clark, 
Hughes Aircraft Co., Nuclear Electronics 
Laboratory, Culver City, Calif. (NYC-60) 
P and PR(U)* 


720 Oceanographic Requirements 
Versus Instrumentation Capabilities (78- 
NY60) by Roy D. Gaul, Dept. of Oceanog- 
raphy and Meteorology, A & M College 
f Texas College Station, Texas, and J. J 
Schule, Jr., Head, Applied Oceanography 
Branch, U. S. Navy Hydrographic Office, 
Washington 25, D. C. (NYC-60) P and 
PR(U)* 


UNCLASSIFIED 


721 Magnifying Time by 100,000 (Staff 
Written) (ISAJ Sept 60 p 72) 


722 Perfect Exposures — Automati- 


cally! by L. W. Eisener, General Electric 
Co., West Lynn, Mass. (ISAJ Jan 60 p 78) 


723 Photo-Transistor Dip Control 
Solves a “Sticky” Plastics Problem by 
Charles B. Anderman, Armstrong Cork 


Co., Lancaster, Pa. (ISAJ March 60 p 74) 


724 Spectrophotometer Measures Fruit 
Maturity by Gerald S. Birth, U. S. De- 
partment of Agriculture, Beltsville, Md. 
(ISAJ Oct 60 p 58) 
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PART Il 


SUBJECT LISTING CROSS REFERENCE 


Reference numbers opposite Subject Listings correspond to 
numbers in Technical Papers Listing, pages 80 through 99. 


A 


absorption spectra, biomedical 
academic, education 326, 333, 
acceleration, (vibration), vehicle 
accelerometer, integrating 
accounting, maintenance 
accuracy, error cost 
accuracy, missile tracking 
accuracy, trajectory instrument 
accuracy, transducers 
accuracy, weighting factor, data 
acoustic propagation loss, ocean 
acoustic tests, underwater 
activation analysis 
adaptive, control 
adaptive lags, control 
adhesives, strain gage 
aero/space, lunar landing 
aero/space, stability 
aero/space, vehicle landing 
aeronautical, fire control 
aeronautical, low temperature 
aerosol, meteorological 
air pollution, analysis 
airborne instrumentation: 
amplifier 
armament scoring 
contro! switcn 
data handling 
recorder 
signal analyzer 
spectrum analyzer 
systems 
tape recorder 
telemetering 
raft instrumentation: 
armament evaluation 
cable strain 
computing flight loads 
data handling 
fatigue study 
fire control 
flight analysis 
stability test 
airline operation 
alkali metal microanalysis 
amperometric titration 
amplifier, analyzer 
amplifier, biomedical 
amplifier, d-c 
analog: 
computers 
computer, transfer functions 
data system 
electrical 
passive element, heart 
pneumatic 
simulation 
renal 
analog-digital 
analog-digital 
analog-digital 
analysis: 
aircraft flight 
automatic biomedical 
biochemical 
chemical methods 129 thru 135, 146, 
chromatograph 92 thru 102, 158, 159, 
178, 


559 thru 


164, 168 thru 


288, 


conversion 
data 
recorder 


combustion 

computer 

coulometric 

densitometer 
electrochemical 
evaporator controls 
flame photometer 

human factors 
instrumentation, Canada 
instrumentation, England 
magnetic resonance 
microanalysis, alkali metals 
pH 111, 112, 113, 
polarograph 
process ccentrol 
radiation 
sampling 
spectrographic 
technicians 
telemetering 


110 thru 


185, 
119, 


136 thru 141, 150, 
103 thru 


100 ISA 


Journal 


52 
48 
45 
585 
705 
710 
125 
284 
373 
579 
65 
51 
67 
12 

1 
566 
176 


34 
13 
35 
15 


, 37 


31 
30 
38 
32 


520 
117 
148 
486 
273 


289 
316 

71 
350 
515 


, 358 


287 
512 
248 
235 

68 


16 
518 

84 
154 
166 
180 
181 
286 
142 
109 
120 
188 
143 
224 

81 

79 

83 
521 
186 
120 
413 
161 
183 
108 

82 
276 


titrator 
vibration 
viscometer 
analytical methods, biomedical 472 thru 
analyzer, electronic spin resonance 
analyzer, infrared 
analyzers, control systems 
antenna, space telemetering 
application, magnetic amplifiers 


motion 


armament evaluation 13, 14, 


army vehicle vibration inst. 
astronomical measurements 
atmospheric radiation measurements 
atmospheric spectroscopy via satellites 
atmospheric temperature 556, 557, 
atmospheric temperature sounding 
atmospheric tracer inst 564, 
automatic biomedical analysis 
automation, economics 417, 435, 436, 
automation, electric power 609, 620, 
automating continuous pulp mill 
automobile photoinstrumentation 
automobile testing, force scales 


B 


balloon temperature sounding 
batch process, control 377, 
batch process, start-up 
bathyscaphe, Trieste inst 
beta-ray counter 
beta-ray detector, chromatography 
bibliography, measurement standards 
biochemical analysis 
biomechanical research, review 
biomedical instrumentation: 
analysis, automatic 
electronics 
magnetic resonance 
polarography 
potential cells 
blast-furnace, control 
blood, analysis 
blood cell count 
blood, dielectric measurement 
blood flow, cerebral 
blood flow, polarography 
body temp. system, multichannel 
boiler control, multifuel 
boiler control, steam 607, 608, 617, 618, 
boiling point, recorder 
brain neutron signal mapping 
bridge systems 
brightness analyzer 
brightness pyrometer, automatic 536, 
broadcasting of physiological data 
burner control 611, 612, 
Cc 
cables, underwater instrumentation 
calibration: 
electrical instruments 
flowmeters 
low temperature 
methods 
missile instrumentation 
Canadian pulp mill instruments 
capital projects, evaluation 
cardiac catheter, dynamics 
cardiac injector, medical 
cardiac pacemaker for heart block 
cardiac, polarograph 
cardiographic analysis, computers 
cerebral blood flow, radioisotopes 
chart ranges, standards 
chemical: 
analysis 
analysis, radiation 
analysis, chromatography 
computer control 
engineering, education 
methods, analysis 129 thru 135, 146, 
process control 202, 
process design 
process, management 
processing 
reactor response 


406, 


115, 117, 


147, 


182 
577 
160 
476 
442 
177 
191 
283 
451 

15 
578 

26 
552 
551 
558 
548 
565 
518 
437 
624 
638 
695 
683 


viscometer 
chromatography: 
analysis 
column supports 
control 97, 147, 149, 156, 158, 178, 
hydrocarbons 
research 
beta ray detector 
biomedical 
ionization 
sampling 
clathrates, ozone, analysis 
cloud physics instrumentation 
coal separation, control 
college summer courses 
colorametric analysis 
colorimetry, medical 
column design, chromatography 
combustion, electrical safety 
combustion inst. 
commutation rate, function 
commutator, solid state 
comparison, system economics 
components, telemetering 
compressor control 
computation, power spectral density 
computer: 
adaptive control 
airborne fire control 
analog 286, 288, 
(analog) control, steelmaking 
catalytic reforming 
check-out, army tanks 
control, chemical 
control, data handling 
control, digital 
control, hot strip mill 
control, power station 
control, process 


92 thru 102, 


152, 


611 thru 


416, 


609, 
190, 
304 thru 307, 
control, reformer 
controlled pilot plant 
controller settings 
data analysis 
data correlation 
data reduction 
digital 
educational project 
fatigue study 
flight analysis 
flight loads 
flight test data 
flow control 
inputs 
pilot plant 
process 
programming, 
sample data 
tape data 
conference & symposia programs, ISA 
650 thru 
consistency control, pulp stock 628, 
contract maintenance 420, 
control: 
adaptive 
advanced electronic 
analysis 
batch, start-up 
chromatography 
compressor 
computer 


291, 


control 300, 


158, 178, 180, 
192, 206, 291, 

295, 300, 303 thru 308, 

dead time 

digital 

dynamics, reactor 

economics 311, 413, 417, 435, 436, 

education 

electric power 


251, 285, 


606, 609, 610, 
616, 619, 621 thru 
electronic process 
flow 
functions, process 
high pressure blast furnace 


184 


123 
98 


, 365 


94 
159 
163 


, 475 


162 


, 183 


164 


, 562 


544 
352 
129 

85 
166 
664 
614 
275 

36 
436 
271 
214 

55 


284 

18 
289 
535 
206 
696 
303 
302 
294 
538 
624 
192, 
310 
308 
293 
376 

50 

70 
313 
297 
207 

19 

16 

17 

20 


liquid pipelines 686, 687, 688, 693, 
3 


loop settings 
magnetic analog 
multiple loop 
nonlinear reactor 
oilfield 
optimizing 





physiological, temperature 

pneumatic 

pressure 

reciproacting compressor 

response 

sample data 

selecting for steel processes 

stream analyzers 

supervisory 

switch, airborne 

systems, simulation 

valves, pipelines 
controllers, electronic 
cosmic radiation experiments 
coulometric titrator, analysis 
crosstalk control, vibration 
cryogenic temp. measurement 
current meter, oceanographic 
current selector, solid-state 


D 


d-c amplifier, low-level 

damping, magnetic 

data acquisition: 
accuracy, weighing factor 
airborne 15, 226, 227, 22 
analog-digital 
analysis, computer 
analyzer, medical 
digital 
evaluation, digital computer 
high-speed nuclear 
punch card 
sample concept 
spectral density analysis 
steam boiler 

data handling and processing 
aircraft 
analog 
analyzers 
biomedical 
calibration 
computer 
computer tape 
digital 
electric arc 
error cost 
facilities 
flight test 20, 
general 238, 239, 240, 245, 

249, 256, 263, 264, 


608, 620 


498, 


297, 300, 301, 313, 


furnace 


high-speed 
missile test 
PCM data 
portable system 
pulse systems 
punched tape 
systems 
tank volumes 
transient analyzer 
wind tunnel 
data transmission 23, 218, 219, 
231, 253, 255, 
259, 274, 276, 
delay, simulation 
densitometer, analysis 
depth recorder, oceanographic 
design: 
aero/space recorder 
control systems 
economics 
economic evaluation 
electrical instruments 
electronic instruments 
explosion proof instruments 668, 
hi-temp. organic nuclear 
magnetic controller 
spacecraft 
specifications 
systems engineering 
tape recorder 
transmitter 
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ings of an Interdisciplinary Con- 
ference, Editors: Marshall C.Yov- 
its and Scott Cameron; 322 pp., 
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The proceedings of a conference co- 

sponsored by the Information Sys- 

tems Branch, U.S. Office of Naval 

Research and Armour’ Research 

Foundation, are contained in this 

new publication, which features both 

the prepared papers and associated 
discussions. The papers are in four 
different interdisplinicary groups: 

I. Perception of the Environment; 

II. Effects of Environmental Feed- 

back: III. Learning in Finite Auto- 
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ing Systems. (Order from Pergamon 

Press, 122 E. 55th St., New York 22, 

New York) 
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includes the two pioneer papers on 

“Computable Numbers” by the late 

Dr. A. M. Turing, who first enunci- 
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based. (Order from Pergamon Press, 

122 E. 55th St., New York 22, N.Y.) 


Computer Logic: The Functional De- 
sign of Digital Computers. Ivan 
Flores; 458 pp., $12.00 

This is the first book on computers 

to describe and illustrate with block 

diagrams exactly how a computer is 
put together and how it works. The 
author emphasizes the organization 
and functional inter-relation of fun- 
damental units and discusses these 
relationships from the viewpoint of 
operational necessity rather than 
nathematical logic, Boolean algebra 
or circuit theory. (Order from Pren- 
tice-Hall, Englewood Cliffs, N.J.) 


Digital Applications of Magnetic De- 
vices, Senior Editor: Albert J. 
Meyerhoff, 604 pp., $14.00 

This book provides the necessary 

theory for the design of the major 

digital magnetic circuit types and 
complete design examples of several 
specific systems. (Order from John 

Wiley & Sons, Inc., 440 4th Ave., 

New York 16, N.Y.) 


A-C Motor-Control Fundamentals, R. 
L. McIntyre; 248 pp., $5.95 
The purpose of this book is to pre- 
sent the technical subject of the 
principles and applications of con- 
trols for a-c motors in nontechni- 
cal terms. Some of the topics of the 
text include: functions of control, 
development and analysis of con- 
trol circuits, and an introduction to 
the fundamentals of logic elements. 
(Order from McGraw Hill Book Co., 
330 W. 42nd St., New York 36, N.Y.) 


X-ray Absorption and Emission in 
Analytical Chemistry, H. A. Lieb- 
hafsky, H. G. Pfeiffer, E. H. Win- 
slow, P. D. Zemany; 357 pp., $13.50 

Written specifically for the analyti- 

cal chemist who wants to understand 

and use the modern methods of X- 

ray spectrochemical analysis, em- 

ploying X-ray absorption or X-ray 
emission, this book describes the 
history and underlying theory of 
spectrochemical analysis. The text 
deals with the reliability of X-ray 
emission methods, a variety of ap- 
plications and all the necessary 
equipment and techniques. (Order 
from John Wiley & Sons, 440 4th 
Ave., New York 16, N.Y.) 


How To Get the Most Out of Your 
VOM, Tom Jaski, 224 pp., $2.90 
Written by a veteran in electronics, 
this practical work book shows the 
service technician how to put the 
volt-ohm-milliammeter to new and 
unusual uses, how to work faster 
with it, how to take care of it, check 
it, make it the base for other instru- 
ments, extend its range and increase 
its accuracy. Finally it analyzes com- 
mercial types and tells the reader 
how to build his own meter. (Order 
from Gernsback Library, 154 W. 14th 

St., New York 11, N.Y.) 


Electronic Maintainability, Vol. 3, 
Editor: F. L. Ankenbrandt, 312 pp.., 
$9.50 

Based on the Third Electronic In- 

dustries Association Conference on 

Maintainability of Electronic Equip- 

ment, this book ranges from the 

maintenance problems of space flight 
to the determination of adequate 
working space for electronic tech- 
nicians. (Order from Engineering 
Publishers, P.O. Box 2, Elizabeth, 
New Jersey) 
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What The Societies Are 
Doing About Technician Training 


One of the most fruitful sessions 
at ISA’s Annual Conference last 
September in New York City was 
the Education Forum, chaired by 
Lloyd Slater, director of FIER—the 
Foundation for Instrumentation Ed- 
ucation and Research. Of the 125 
people attending, about two-thirds 
were educators — the remainder 
largely instrument engineers from 
industry. The educators were evenly 
divided between coliege professors, 
technical institute teachers and ad- 
ministrators, and public and voca- 
tional-school representatives. 


What the Societies are Doing 


This group heard brief (about 15 
minute) reports on what is being 
done to aid engineer and technician 
education by each of the following 
technical societies. 


American Institute of Chemical En- 
gineers—is concentrating on build- 
ing instrumentation and _ control 
competence at the university level. 
They have a very active program 
within their Process Control Sub- 
committee. 


Electronic Industries Association — 
has an extensive aid-to-education 
activity with very strong work in 
aiding vocational trade schools in 
the development of electronics pro- 
grams. Currently, EIA is much in- 
terested in being of service in the 
area of industrial electronic instru- 
mentation and control. 


Institute of Radio Engineers — is 
working mainly at university level 
stressing student sections, awards, 
etc. 


Engineers’ Council for Professional 
Development—has a very extensive 
curriculum accreditation program, 
now also encompassing technical in- 
stitutes. 


National Society of Professional En- 
gineers—doing very vigorous work 
on setting up a national Engineering 
Technician Certification Institute 
through NSPE. Its target date to 
begin activities—January 1, 1961. 


Foundation for Instrumentation Ed- 
ucation and Research—now active 
in fellowship, summer courses for 
teachers, support of basic research, 
in-industry teacher scholarships, in- 
terdisciplinary clinics, plus much 
information distributed to schools 
on curricula, textbooks, etc. 


American Society of Mechanical 
Engineers — Industrial Regulators 
Division, has student sections, and 
a few technical sessions are devoted 
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These speakers at ISA’s Educa- 

tion Forum reported on_ the 

technician-education activities of 

their societies or supplied feed- 

back from _ several technical 

schools (L to R) Theodore Wil- 

liams, Monsanto; Lloyd Slater, di- 

rector FIER; John Truxel, Brook- 

lyn Polytech; Wm. Brunton, Phil- 

adelphia Schools; dean Elmer 

Easton, Rutgers; Karl Werwath, 

president Milwaukee School of 

Engineering; Ben S. Lee, Aero- 

space Industries; Beril Edelman, 

Western Electric; Dr. Irving Bog- 

nar, Newark College of Engineer- 

ing. 

to education at their national meet- 
ings. 

Scientific Apparatus Makers Associ- 
ation—has no formal program with- 
in SAMA. However, their member 
companies are outstanding in pro- 
viding schools for instrumentation 
training. 


Association for Computing Machin- 
ery—has a very impressive program 
of introducing computer technology 
concepts into schools and to teach- 
ers at all levels. 


Aerospace Industries Association of 
America—not too much in our field, 
but a fairly sizable program of aid- 
to-education — somewhat akin to 
EIA. 


American Institute of Electrical En- 
gineers—very little going on other 
than technical sessions and student 
sections. 


Instrument Society of America — 
a full-fledged, although new, So- 
clety program covering all bases of 
the technical, educational front. 


These capsule reports indicate that 
societies now serving new technolo- 
gies (e.g. EIA, ACM, ISA and FIER) 
are doing a much more vigorous 
and imaginative job in aid-to-edu- 
cation. But, the old-line engineering 
societies appear to be rather inactive 
im this regard—with the notable ex- 
ception of AIChE, which is stressing 
“interdisciplinary” developments 
within its field with aid-to-educa- 
tion measures. Also, NSPE seems 
alert and active in meeting one of 
education’s important challenges— 


establishment of 


recognition and 
personnel stand- 


sub-professional 
ards. 


What Technical Educators are Doing 


The forum learned a lot from 
“feedback” by several outstanding 
technical-institute authorities. 


Don Eckman—as the representative 
of university graduate education, in- 
dicated that attention should be giv- 
en by the societies and associations 
to the need for much more rigorous 
preparation for graduate research in 
instrumentation and control; that 
much time was being wasted pro- 
viding background courses for the 
graduate level, which detracts from 
student research time. 


Dean Martin Mason — of George 
Washington U, urged the group to 
improve the quality of incoming 
college students to satisfy the rigour 
called for by Eckman in undergrad- 
uate instruction. He stressed the 
complete lack of intellectual disci- 
pline in high school graduates. 


Karl Werwath—president, Milwau- 
kee School of Engineering, felt that 
the societies and associations should 
study carefully the American equiv- 
alent of the so-called “Technicum” 
type of education now so well de- 
veloped in the USSR and Europe. 
Much aid is needed to schools in 
this area. 


William Bruton—spoke out for aid 
to vocational education on _ the 
school-district basis and described 
the very successful new program 
developed with ISA and industrial 
help in Philadelphia. 


What’s to Be Done Next 

During the general discussion one 
thing became clear: Perhaps the most 
fruitful area for engineering so- 
ciety and technical trade association 
work is at the secondary-school lev- 
el through improvement of motiva- 
tion for engineering study by means 
of more meaningful science courses, 
and better mathematics instruction. 
The Forum came into focus with 
this thought: If we are to further 
carry out “TIP-TOE” (The Inter- 
society Project—Together on Edu- 
cation) an Intersociety and Associ- 
ation Aid-to-Education Committee 
could be formed to develop a na- 
tional program in this area—with 
its implementation at the grass-roots 
level in each local section of the 
various societies. This project will 
be explored and could very well 
be the most valuable outcome of 
the First ISA Technical Education 
Forum. 





SOCIETY NEWS 





ISA Celebrates 15th Anniversary 


During 1961 the Instrument So- 
ciety of America will celebrate its 
15th anniversary. Appropriately, the 
past presidents have been invited to 
present a review of the highlights 
and significant events during their 
administration. This first story is 
based on a review by R. J. S. Pigott, 
Chairman of the meeting at which 
ISA was born, and president of ISA 
during 1950. 


On April 28, 1945, in Pittsburgh, 
the Instrument Society of America 
came into existence, the result of 
a year long series of meetings. Fif- 
teen local instrument groups were 
represented and voted unanimously 
to form a national organization. In 
Chairman Pigott’s words: “Neither 
of the previous meetings succeeded 
in forming a national society be- 
cause little attention was paid to 
reasonable parliamentary procedure 
and the meeting got lost in words. 
At this third meeting in Pittsburgh, 
I announced that only one piece of 
business would be before the dele- 
gates — to form a society — and 
that Robert’s Rules would be ob- 
served. The delegates were annoyed 
at these seemingly high-handed 
statements, but as time went by they 
saw the value of such procedures 
and carried out these principles 
with increasing enthusiasm.” As of 
March 14, 1946, fourteen of the 28 
then existing local instrument groups 
had ratified the National ISA con- 
stitution. 


The original idea behind forma- 
tion of an ISA was to provide a 
place for those individuals involved 
in instrumentation whether techni- 
cally trained or not. In fact, the 
largest fraction of the original mem- 
bership was made up of technicians 
and engineers concerned with in- 
stallation and maintenance of indus- 
trial instruments, plus sales repre- 
sentatives of instrument manufac- 
turers. In many cases, these indi- 
viduals did not have sufficient tech- 
nical and engineering education to 
enter ASME, IRE, AIEE and other 


similar engineering societies, and in 
the case of maintenance personnel, 
not enough experience to offer in 
place of formal education. There- 
fore, ISA was the only place for 
these groups to exchange ideas and 
information. ISA has grown with the 
times, now providing classes of 
membership which recognize both 
technical and professional accom- 
plishments in terms of academic 
training and qualified experience. 
In Mr. Pigott’s words: “By 1950, 
when I was president, ISA had def- 
initely accomplished its original pur- 
pose, to aid those who wanted and 
needed to know. Much more, the 
scientific and engineering groups, 
with full formal education, had 
greatly increased in the member- 
ship. Consequently the quality of 
the technical product has contin- 
ually improved. The Society has 
also demonstrated that instrumen- 
tation is a field complete in itself, 
and requires a distinct advanced ed- 
ucation and experience to develop 
an expert. In any of the industrial 
activities one can practice as a me- 
chanical, electrical, or chemical en- 
gineer, but in instrumentation, he 
most likely will need to know some- 
thing of all of these.” 


Mr. Pigott, in discussing the future 
of instrumentation and the economic 
welfare of our country has these 
words: “One of the most important 
aspects of instrumentation is its ef- 
fect upon the relation of wages and 
dollar value, which too few of us 
recognize. For some time organized 
labor has been allowed to force 
wages up without increasing output 
—or productivity. Labor leaders do 
not perceive, or are not willing to 
admit, that an increase of wages 
without corresponding increase of 
productivity simply devalues the 
dollar — this is the prime cause of 
inflation. One way to stop this 
course is to cut production costs by 
improving the processing or re- 
ducing the labor cost. This kind of 
change is tailor-made for automatic 
control.” 


As an elder statesman in his pro- 
fession and in his society, Mr. Pigott 
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R. J. S. Pigott was a prime influence 
in the organization of ISA and served 
with distinction as President during 
1950. He graduated from Columbia 
University in 1906 with a degree in 
Mechanical Engineering, and taught at 
Columbia in 1912. He served as Pres- 
ident of the Society of Automotive 
Engineers, ASME, and the Engineers 
Joint Council. Mr. Pigott holds 42 
patents and is the author of 50 tech- 
nical papers on power plant design, 
fluid flow, instruments, lubrication, 
and hydraulics. He organized the 
ASME Special Research Committee on 
Fluid Meters, and was chairman from 
1918 until 1947. He was Director of 
Engineering Research of Gulf Research 
and Development Co., from 1929 
through 1952. ISA was fortunate to 
have had the services of this eminent- 
ly qualified engineer and administra- 
tor. Now retired, Mr. Pigott resides in 
Pittsburgh. 


offers these words of counsel and 
advice: “For the challenges of the 
future, only the usual procedures of 
any well-managed business are re- 
quired, (1) watch your market, by 
meeting the changing needs of in- 
dustry, (2) encourage new ideas, for 
imagination is a powerful factor, 
(3) always encourage the young 
and ‘underequipped’ member, and 
do not bar the maintenance and 
technical man, (4) seek men of en- 
ergy and ability for committees and 
boards, for the main work of any 
society is accomplished by perhaps 
15 to 20% of the membership—al- 
ways the able and energetic ones.” 
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National Nominating Committee Meeting 
Slated for March 1961 in New York 


(1) The National Nominating Com- 
mittee will meet Friday, March 24, 
1961 at 9:30 A.M. in the Hotel New 
Yorker, New York City. On the 
above date, the National Nominating 
Committee will meet to nominate a 
President-elect-Secretary, a Vice 
President-elect — Technical Depart- 
ment, and a Vice President-elect — 
Standards and Practices Depart- 
ment, to take office November 1, 
1961. 

During the morning session, start- 
ing at 9:30, time will be allotted to 
members of the Society who wish 
to appear before the Nominating 
Committee on behalf of any candi- 
date for any of the vacant offices, 
whose name has been submitted 
through your District’s Nominator 
(see list below) prior to March l, 
‘1961. 


Nominators-at-Large: Dr. Robert J. 
Jeffries, Chairman, Data-Control 
Systems, Inc., 39 Rose St., Dan- 
bury, Connecticut. 

Henry C. Frost, Vice Chairman, 
Corn Products Co., 717 Fifth Ave., 
New York 22, New York. 

Justus T. Vollbrecht, Past Chair- 
man, Energy Control Co., 5 Beek- 
man St., New York 38, N.Y. 

District I Nominator: Owen C. Jones, 
Owen C. Jones Co., 26 Thayer Rd., 
Waltham 54, Mass. Alternate: Wil- 
liam Vannah, 109 Courtland Hill, 
Glenbrook, Connecticut. 

District I! Nominator: C. B. Ander- 
man, Armstrong Cork Co., 837 
Hillaire Rd., Lancaster, Pa. Alter- 
nate: Charles A. Kohr, Meter Lab- 
oratory, Radio Corp. of America, 
New Holland Pike, Lancaster, Pa. 

District III Nominator: J. T. Elder, 
Tenn. Eastman Co., Bldg 54D, 
Kingsport, Tenn. Alternate: E. W. 
Seagraves, Jr., Celanese Corp. of 
America, Box 1414, Charlotte, N. C. 


Nuclear Standards 
Index Available 


The American Standards Associ- 
ation, whose primary objective is 
the dissemination of all types of 
standards throughout the United 
States, has made available an Index 
of Nuclear Instrumentation and 
Control Standards. This Index con- 
tains many standards which the in- 
strumentation engineer will find 
useful in his daily activities. 

Requests for the Index should be 
directed to: American Standards 
Association, 10 East 40th Street, New 
York, New York. 
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The Nominating Committee wel- 
comes suggestions and help from 
the membership in selecting men 
for these offices who: 

(a) they deem deserving of the 
high honor of National office; 


(b) are capable of fulfilling the 
heavy duties thereof; 


(c) most likely will uphold and 
carry forward the ideas, policies 
and traditions of ISA. 


(2) We invite all members to sub- 
mit names of possible candidates 
for the above offices by March 1, 
1961. These names must be submit- 
ted to your District’s Nominator, 
and must be submitted by the dead- 
line date in order that they may be 
in the hands of the entire National 
Nominating Committee well in ad- 


District IV Nominator: O. R. Law- 
rence, O. R. Lawrence Co., 4446 
Main St., Buffalo 26, N.Y. Alter- 
nate: A. H. Hix, Union Carbide 
Olefins Co., 1013 Belmont St., For- 
est Hills, Charleston 4, W. Vir- 
ginia, 

District V Nominator: C. H. Callier, 
National Cash Register Co., 1136 
Gardner Road, Dayton 29, Ohio. 
Alternate: Gordon Carnegie, King 
Instrument Co., P.O. Box 7283, 
Cleveland 29, Ohio. 


District VI Nominator: George W. 
Sayer, Power Process Equipment, 
Inc., 746 Builders Exchange, Min- 
neapolis 2, Minnesota. Alternate: 
Roland Stover, R. S. Stover Co., 
Marshalltown, Iowa. 


District VII Nominator: Thomas Mc- 
Coy, Columbia Southern Chemical 
Co., 448 Palmetto St., Corpus 
Christi, Texas. Alternate: J. Draf- 
fen, c/o Monsanto Chemical Co., 
Texas City, Texas. 


vance of the Nominating meeting. 


(3) If you cannot appear at the 
meeting in person, we welcome any 
background material which you feel 
might be of help to the Nominator of 
your District. You may supply this 
information to him by mail or in 
person. 


(4) At 12:00 Noon, the open ses- 
sion will terminate and immediate- 
ly after lunch the Nominating Com- 
mittee will retire to a closed meet- 
ing to select candidates. The names 
of the candidates selected will be 
announced in the July issue of the 
ISA Journal. 


Dr. R. J. Jeffries, Chairman 
National Nominating Committee 


Nominating Committee for 1961 


District VIII Nominator: E. L. Dee- 
ter, Electronic Test Equipment 
Dept., Sandia Corp., 1814 Ross 
Place, Albuquerque, New Mexico. 
Alternate: Edward O’Brian, Jr., 
O’Brian Equipment Co., 12 Briar- 
brook Trail, Des Peres 22, Mo. 

District [IX Nominator: W. A. Rich- 
ards, General Electric Co., 761 
Building, Richland, Washington. 
Alternate: K. T. Moriarty, c/o 
ERB II, Argonne National Labor- 
atory, Idaho Falls, Idaho. 


District X Nominator: K. S. Vriesen, 
DeVry Institute, 970. Lawrence 
Avenue West, Toronto, Ontario, 
Canada. Alternate: R. E. Bark, 
DuPont of Canada Ltd., P. O. Box 
660, Montreal, P. Q., Canada. 


District XI Nominator: William B. 
Milligan, Sr., Shell Development 
Co., Emeryville 8, California. Al- 
ternate: Thomas J. Kehoe, Data 
Control Systems, 39 Rose St., Dan- 
bury, Connecticut. 


Los Angeles Conference 
Sessions Being Formed 


ISA will move to the West Coast 
for the 16th Annual ISA Instrument- 
Automation Fall Conference and 
Exhibit and Annual Members Meet- 
ing, September 11 through 15, 1961 
in Los Angeles. 

General Chairman will be Robert 
L. Wehrli. Executive Chairman is 
J. Groenewegen and Conference 
Program Coordinator is John With- 
erspoon. ; 

The Exhibit will be held at the 
Sports Arena. The Biltmore Hotel 
will be the site of the Conference. 


Currently, the list of Session Pro- 
gram Developers for the Conference 
include: Arnold Bogart and William 
McDonnell, Management Sessions; 
George Alkire, Nuclear Industry 
Session; T. J. Kehoe, Analysis In- 
strumentation Session; G. H. Brit- 
tain, Physical & Mechanical Meas- 
urement Session; Paul S. Lederer, 
Measurement and Control Instru- 
mentation Session, and Robert Rob- 
inson, Chemical and Petroleum Ses- 
sion 





PRESIDENT’S LETTER 


by Ralph Tripp, 





President, Instrument Society of America 


(Grumman Aircraft Engineering Corporation) 


Dear ISA Member: 

It has been my pleasure during 
the past few months to visit a num- 
ber of ISA Sections in various parts 
of the country. My effort in travel- 
ing to these Sections has usually 
been more than repaid by a cordial 
welcome and a genuine interest in 
the progress of ISA towards its ob- 
jectives. 

I am becoming more and more 
aware that the technical reputation 
and public image of our Society is 
strongly influenced by the actions 
and achievements of the Sections. 
Virtually the only contact many 
people have with our Society is at 
a Section level. A large number of 
people have very little well founded 
knowledge of the work and achieve- 
ments of our Society on a National 
level. Most of the Sections I have 
visited are quite professional and 
well informed, but a few are quite 
amateurish and offhand in their op- 
eration. With the experience gained 
from some 500 to 1000 Section meet- 
ings per year with the assistance 
available from Headquarters and 
various Divisions of the Society in 


EXECUTIVE BOARD DOINGS 


by Philip A. Sprague, President-elect-Secretary, Instrument Society of America 


(The Hays Corporation) 


Officially only two days into the 
1960-61 year, the new Executive 
Board met on November 2 in Pitts- 
burgh to wrestle with the Society 
problems both old and new. A meet- 
ing of the District Vice Presidents 
(on Monday night, October 31) and 
a full day’s session devoted to Con- 
ference and Exhibit Policy and the 
oncoming Membership Drive (On 
Tuesday, November 1) preceded the 
Board Meeting. 

The thorniest and most time-con- 
suming subject considered was the 
aforementioned Conference and Ex- 
hibit Policy. Acting on instructions 
from Past President Jack Johnston, 
a task force made up of Nelson Gil- 
dersleeve, District I Vice President; 
Nathan Cohn, Vice President, Indus- 
tries Department; John C. Koch, 
Treasurer; and Herbert Kindler, Di- 
rector of Technical & Educational 
Services, has been investigating the 
many facets of this subject for the 
past few months. As a result of their 
investigation and recommendations, 
the Executive Board decided that 
the annual Fall Conference and Ex- 
hibit would be held regularly as in 
the past and that in the future it 


planning projects consistent with the 
aims of ISA, there is very little rea- 
son for any Section to be substand- 
ard in its activities. 

It is noteworthy that there is a 
general feeling on the part of instru- 
mentation personnel that during the 
last few years, instrumentation is 
coming of age. This was exemplified 
by the fact that a number of man- 
agers attended Section meetings and 
expressed interest in the activities 
of the Society. It is becoming more 
and more clear that the profit mar- 
gins and the competitive difference 
between companies are well within 
the efficiencies and improvements 
that can only be achieved by proper 
instrumentation and automation. It 
is also becoming clear that indus- 
tries such as those which are in- 
volved in air and space travel, nu- 
clear power and scientific research 
could not prosper or even exist with- 
out instrumentation. There is every 
reason to believe that with this 
growing acceptance of the role of 
instrumentation, the membership 
and activity of ISA should be quad- 
rupled in the next few years. 


Plans are going ahead steadily for 
the “President’s Day” program on 
January 16th, the day before the 
Conference and Exhibit in St. Louis. 
Indications are that a majority of 
Section Presidents, National Offi- 
cers, National Division Directors and 
National Committee Chairmen will 
be present. This will be one of the 
steps in a program to better co- 
ordinate effects of Sections with 
those of the National Society. 

We had an Executive Board meet- 
ing in Pittsburgh on November Ist, 
the first day of the 1961 ISA year, 
and I’m happy to report that prog- 
ress toward the established objec- 
tives for the year is well under way 





would be scheduled only in New 
York City, Los Angeles and Chica- 
go. The survey also indicated that 
the program making bodies of the 
Society feel capable of programing 
one “Seasonal” Conference per year 
in addition to the Annual Confer- 
ence and their commitments for 
symposia and cooperative programs 
with other societies. No definite de- 
cision or plan with respect to this 
additional Conference was made. No 
change is contemplated for the pro- 
grams planned for 1961 in St. Louis, 
Toronto and Los Angeles. 

Since the change in fee structure 
which was tried in the New York 
Conference (members free and oth- 
ers $2.00 each) did not result in a 
materially increased registration at 
the technical sessions as some people 
had predicted it would, the Execu- 
tive Board decided, starting at Los 
Angeles in 1961, to revert to the 
fee structure that had been in ef- 
fect at previous conferences. The 
fees for the St. Louis and Toronto 
Conferences were $1.00 for ISA 
member, $3.00 for all others, with 
admission to the exhibit to be han- 
dled as it had been prior to 1960. 


President Tripp congratulated the 
Officers on the fact that nearly all 
appointments had been made and 
approved at or before the meeting 

Two new Sections were officially 
added to the Society’s rolls with 
the Board’s approval of charters for 
the Lake Superior Section (recom- 
mended by Otto Lessa, Vice Presi- 
dent of District VI) and the Nash- 
ville Section (sponsored by Jack 
Mahoney of District III). Unfortu- 
nately, the Board also found it nec- 
essary to revoke the charters of the 
Permian Basin and Four Corners 
Sections due to the decline in mem- 
bership and activity of these groups 


January 1961, Vol. 8, No. 1 111 





Executive Director of ISA, William H. Kushnick (right) meets at the Pentagon 
with the Secretary of the Army’s Advisory Committee on Civilian Personnel 
Management. The Committee, composed of executives from large American 
corporations or professional personnel associations, gives counsel to top Army 
officials on civilian personnel management policies and programs. Members of 
the Committee shown are (left to right): Kenneth D. Cassidy, Vice President for 
Industrial Relations, Ford Motor Company; Carroll E. French, President, Indus- 
trial Relations Counselors, Inc.; John A. Stephens, Consultant on Economic 
Policy, Executive Office of the President of the United States; Wilbur M. 
Brucker, Secretary of the Army; Robert D. Blasier, Vice President for Industrial 
Relations, Westinghouse Electric Corp.; and Mr. Kushnick. 


Membership Development 
Contest Launched 


A Society-wide contest to increase 
membership is now under way. Each 
present member and each Section 
can play a significant role in bring- 
ing more members into ISA’s fold. 


The goal immediately ahead is a 
net increase of 20%. Our average 
annual increases during each of the 
past six years has been about 7%. 
In short, we need to triple our ef- 
forts during this coming year. Pres- 
ent membership is about 12,500. At 
least 15,000 are “xpected by the end 
of the contest. 


ISA Headquarters is furnishing 
promotional materials and prospect 
lists to the Sections. These prospects 
are those who have attended our 
conferences, symposia and exhibits. 
These, together with the Section’s 
own prospect lists, offer literally 
thousands of qualified individuals 
who are active in instrumentation 
and whose careers can be furthered 
by application with ISA. 


Prizes are being offered by the 
Society for the Sections achieving 
the best results during the contest, 
October 31, 1960 to February 1, 
1962, an overall period of 15 months. 


There are three such awards of 
$300 each. The Sections have been 
grouped into three categories by 
current membership ranges, and one 
prize will be awarded in each cate- 
gory. 

To be considered for the prize, 
each Section must meet the mini- 
mum requirement for increased 
membership. 
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Individual members of a Section 
will also be recognized for obtain- 
ing the largest number of new mem- 
bers for their Sections. These per- 
sonal prizes will be copies of our 
new Transactions or Transducer 
Compendium publications. 


Each District Vice President is 
contacting his Sections to encour- 
age interest and participation in the 
contest. Each member is asked to 
help in bringing to the attention of 
non-member associates the advan- 
tages of ISA membership. 


In addition to the many specific 
services and activities offered in 
ISA by both its National and Sec- 
tion organizations, those non-mem- 
bers who are making careers in 
instrumentation can be motivated to 
share ISA’s efforts in advancing the 
technology and _ profession with 
which they are identified. By join- 
ing and by contributing to the 
dissemination of instrumentation 
knowledge, they are widening recog- 
nition of the career which they are 
following, and thus, they will gain 
greater status for themselves. 


Achieving a roster of 15,000 mem- 
bers during our 15th Anniversary 
year—1961 is 15 years since ISA’s 
formation—is not difficult. Our field 
has grown tremendously and con- 
tinues to multiply in the numbers 
who are active in it. To the extent 
that each present member brings 
into ISA a qualified new member, 
so will the goal be achieved and 
surpassed. 


Toronto Readies For 
Summer ISA Show 


The 1961 ISA Instrument-Auto- 
mation Summer Conference and Ex- 
hibit will be held at Queen Eliza- 
beth’s Hall and the Royal York Ho- 
tel, Toronto, Ontario, Canada, June 
5-8. 

The Host Committee will be head- 
ed by Joseph Rogers as General 
Chairman and J. Pefhany as Exec- 
utive Chairman. 

J. S. Bennett, Moore Instrument 
Company, is Conference Program 
Co-ordinator for Toronto. 

Programing is currently underway 
and to date the following have been 
appointed Session Program Develop- 
ers: E. M. Ausman and V. C. Pled- 
monte, Management Sessions; M. R. 
Connell, Chemical and Petroleum 
Instrumentation Session; W. W. 
Cliffe, Data Handling and Compu- 
tation Session; C. B. Clair, Measure- 
ment and Control Instrumentation 
Session; J. Lunan, Automotive In- 
strumentation Session; L. G. Hol- 
man, Power Instrumentation Ses- 
sion; D. J. Morrissey, Pulp and Pa- 
per Instrumentation Session and A. 
J. Spilsbury, Underwater Instru- 
mentation Session. 





Amendments 
to Constitution Adopted 


Members were recently polled for 
the adoption of two amendments to 
the ISA Constitution. 

By a great majority of the votes 
cast, ISA members voted to elimi- 
nate the classes of Exhibitor and 
Sustaining Membership as was pro- 
posed by the Executive Board and 
the Council of National Delegates. 

Amendments to the By Laws were 
adopted by action of the Council. At 
their September 1960 meeting, the 
Delegates also approved changes by 
which the Annual Meeting of the 
Society can be held either in Sep- 
tember or October, and by which 
Honorary Members of the Society 
are accorded all the rights and priv- 
ileges enjoyed by all other classes 
of membership. 





Attention All ISA Men 


Although membership renew- 
als are coming in at a fast rate, 
some procrastinators are still at 
large. We ask that all of you take 
heed of the second (pink) renew- 
al reminders, which have gone 
out from Pittsburgh within the 
past few weeks. Prompt renewals 
save Headquarters time and ex- 
pense and will enable the Society 
to serve you better. 

















ExecDirector’s Diary 











This is the time of the year when 
we pause to look back, as well as 
forward, in terms of progress made 
and goals yet to be reached. 

It is fifteen years since our Soci- 
ety was formed. During that period 
we have made measurable and sig- 
nificant strides in furthering our 
basic objectives. 

Our conferences, symposia and 
other technical meetings have of- 
fered a continually increasing num- 
ber of opportunities for disseminat- 
ing knowledge, for encouraging new 
concepts and applications and for 
exchanging experiences. 

Our publications have increased 
in numbers and readership, respond- 
ing to the continually increased de- 
mand for documentation of what is 
going on in our field. Our educa- 
tional programs have expanded to 
provide supplementary instruction 
for those who newly enter our field, 
as well as for those who are up- 
grading themselves. 

Our exhibits have provided op- 
portunities for users of instrumen- 
tation to become familiar with a 
wide range of equipment and with 
their possibilities for improving the 
quality and quantity of productivity. 

These services have placed ISA in 
the forefront of instrumentation 
progress. They have contributed ma- 
terially to a wider acceptance of in- 
strumentation and to a growing rec- 
ognition of instrumention engineer- 
ing as a profession. 

Instrumentation is the key to 
opening up new frontiers of knowl- 
edge; and ISA has accelerated the 
use of that key. But progress is 
a dynamic resultant; what was 
achieved yesterday suggests only 
that more is yet to be achieved. In 
ISA, this is axiomatic. 

More platforms and more publi- 
cations for the dissemination of in- 
strumentation knowledge are in 
sight for 1961. Our national divisions 


are sponsoring an increased num- 
ber of symposia with documentation 
of many more papers. ISA Trans- 
actions will begin to come off the 
press, as will a new compendium on 
transducers. More recommended 
practices are scheduled for study 
and completion in 1961 than in pre- 
vious years. Our ISA JOURNAL 
will increase in technical and soci- 
ety coverage. Additional educational 
materials such as texts and films 
are in the works. 

Yes, ISA is continually on the go. 
But it takes more active workers to 
achieve new goals each year. Our 
divisional and other committees can 
utilize more members in planning 
and executing their expanding pro- 
grams. Our Sections are in need of 
the same talents. Our Society as a 
whole can embrace a larger mem- 
bership than it does now. What can 
we do to man our ambitious plans 
for the year, and the years, ahead? 

From my contacts with many 
members I find these common rea- 
sons for not sharing actively in car- 
rying forward the work of the So- 
ciety: “Was not offered a chance to 
serve the Section or National”, 
“Don’t have the time”, “My compa- 
ny won’t approve taking the time”. 

Waiting on an invitation is per- 
haps not a very positive attitude 
towards taking on an assignment. 
Nonetheless the National Divisions 
wiJl soon be publicizing their re- 
quirements for committee personnel, 
and it is expected that many more 
of our members will utilize these 
opportunities for devoting their 
technical and administrative talents 
to ISA. The same pattern might be 
very constructively used for obtain- 
ing Section committee personnel. 

“Don’t have the time” is an easy 
reason for inactivity; yet if one were 
to examine the list of our leaders 
throughout the Society he would 
surely find that each of these is 
an equally busy man in his own 
company. These leaders plan their 
schedules to include time for ad- 
vancing the profession in which they 
are making a career. The satisfac- 
tions they gain from ISA activity 


induces their contunuea participation 
despite an already heavy burden of 
personal and business responsibili- 
ties. The don’t-have-the-timer will 
find the time, once he begins to 
share these same satisfactions, and 
he can only begin by taking on an 
assignment in ISA. 

The problem is more complex 
with regard to obtaining company 
approval of time spent in either 
Section or National work. Yet it 
seems to me that the great majori- 
ty of executives have risen to the 
top by the leadership they display- 
ed both inside and outside the com- 
pany. Usually they are men who 
recognize the values inherent in 
association leadership. Perhaps a 
more enthusiastic presentation by 
our members of the advantages of 
ISA activity will bring the sought 
for approval. 

Finally with regard to increasing 
ISA total membership, this is a con- 
tinual objective. There are some 
who believe that it is accomplished 
best by increasing the Society’s tech- 
nical reputation, so that qualified 
prospects will seek us out. The So- 
ciety has grown in technical prestige 
and so we will gain memberships in 
that way. There are others who are 
equally convinced that in a young 
society and profession, we need to 
seek out the prospect and make him 
more aware of the advantages of 
ISA membership. This the Society 
is also doing, and elsewhere in this 
issue are the details of a plan to 
stimulate increased membership 
(See page 112.) 

In summary then, ISA has made 
notable progress in advancing in- 
strumentation during the past fif- 
teen years. Its aims for the years 
ahead are even more ambitious. To 
assure these further achievements 
requires more members and more 
active members. Each of us can as- 
sist in all these efforts by being 
more active ourselves, and by get- 
ting others to become active in ISA 


etl Kncknted 





Members Urged to Submit Nominations for 1961 Awards 


During the 16th Annual Meeting of ISA in Los Angeles next Fall, September 11-15, 
distinguished members of the instrumentation profession will be honored for their 
outstanding contributions and achievements in the art and science of instrumenta- 
tion. Six different categories of awards will be presented during the meeting: 


ISA Honorary Member 

Arnold O. Beckman Award 

Distinguished Achievement Award 

Excellence in Documentation Award 

Recorder-Controlier Section SAMA Award 

ISA Fellows 
Those interested in submitting nominations for any of the above awards are re- 
quested to send their nominations as soon as possible to: William H. Kushnick, 
Executive Director, ISA, 313 Sixth Avenue, Pittsburgh 22, Pennsylvania. 
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SECTION NEWS 





Lake Superior Section Holds Charter Night 


The new Lake Superior Section 
received its charter from ISA at a 
dinner meeting held at the Coates 
Hotel in Virginia, Minnesota on No- 
vember 15, 1960. 

Otto Lessa, District VI Vice Pres- 
ident, presented the charter to Jack 
Schausten, Section President, before 
forty-seven members and guests. 

Charles O. Badgett of the Indus- 
trial Nucleonics Corp., and head of 
ISA’s National Publications Com- 
mittee, was the principal speaker of 
the evening. Mr. Badgett discussed 
the applications and economic as- 
pects of nuclear instrumentation in 
industry. 

Distinguished guests at the meet- 
ing were Claes Lundquist, Superin- 
tendent, Risberg Mine, Granges- 


berg, Sweden; Torbjorn Thoring, 
Superintendent, Tuna Hastberg 
Mine, Falun, Sweden, and Sven Sjo- 
berg, Assistant Mining Manager, 
Stora Kopparbergs Bergslags Aktie- 
bolag, Falun, Sweden. These offi- 
cials are presently touring mining 
properties in Canada and the United 
States. 

The Lake Superior Section was 
formed to fill the needs of an in- 
creasing number of industries in 
Northern Minnesota, Northern Wis- 
consin, and upper Michigan for the 
dissemination of technical informa- 
tion related to instrumentation. 

The next meeting of the new Sec- 
tion will be held in January at Ish- 
peming, Michigan. 

Reported by Donald G. Oss 


Lake Superior Section officers ex- 
amine new charter. (L. to R.) William 
McDermott, Secretary; Jack Schausten, 
President, and Dwight Jamar, Treas- 
urer. Vice President, Archie Judson, 
was not present. 


Houston Section Sponsors Ninth Annual Instrument Maintenance Clinic 


The Houston Section will sponsor 
a Maintenance Clinic on Saturday, 
January 28 at the Roy Gustav Cullen 
building, University of Houston, 
Houston, Texas. This is the ninth 
consecutive Maintenance Clinic held 
by the Section. 

The Clinics are designed to pro- 
vide detailed service and mainte- 
nance information on various in- 
struments from the manufacturer to 
the technician. The Clinic is pre- 
sented on a no-charge basis and 
those attending have the opportunity 
to learn the proper maintenance 
methods from experts on the par- 
ticular subject. 

The session topics have been cho- 
sen to cover a wide field of inter- 
ests, yet are confined to equipment 
in operation throughout the Gulf 
Coast Area. Instructors for these 
clinics are provided by various in- 
strument manufacturers. 
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People interested in industrial in- 
strumentation are invited, although 
the clinic is primarily geared to 
the level of experienced instrument 
maintenance people, engineers and 
technologists from the area. Enroll- 
ment will be by pre-registration and 
also on the morning of the Clinic. 


Ten subjects are to be discussed 
simultaneously relating to mainte- 
nance or repair problems with each 
limited to seventy minutes. These 
will be repeated four times during 
the day, except two-phase subjects. 


Each registrant may choose four 
subjects of the ten sessions in which 
he has the greatest interest. Tenta- 
tive subjects and participating com- 
panies include: A. Gas Chromatog- 
raphy, Frank Harvey, Greenbriar 
Instrument Company: Part I, Prin- 
ciples (70 minutes), Part II, Mainte- 
nance (70 minutes); B: Density 


Members of the Houston Section 
Education Committee in charge of 
the 1961 Clinic are (I. to r.) E. D. 
Watz; C. D. Box; T. B. Brister; R. 
G. Sproston; Educational Director 
Roy G. Marvin; Glen Payne; R. M. 
Goble; M. L. Plum; and C. R. Skal- 
nik. J. B. Liles, Ass’t. Education 
Director, was not present. 


Measurements, Industrial Nucleon- 
ics Company; C. Capacity Measure- 
ments, Robertshaw Fulton Company; 
D. Pneumatic Cascade and Ratio 
Control, Taylor Instrument Compa- 
ny; E. Calibration of Instruments 
and Maintenance of Controllers, 
Foxboro Company; F. Electronic In- 
struments (Solid States): Part I and 
Part II, Foxboro and Minneapolis 
Honeywell; G. pH _ Instruments, 
Beckman Instruments; H. Conduc- 
tivity Measurements, Industrial In- 
struments Company; I. Moisture De- 
tector, John Shaffer, Consolidated 
Electrodynamics; J. Educational 
Movie. ISA or equal (doors open 
for admittance any time). 

Other speakers for the various 
subjects are not yet available and 
will be assigned by their various 
companies at a later date. 


Reported by Roy E. Marvin 





A plant tour through the Bristol Company comprised the joint November meet- 
ing of the Connecticut Valley and Fairfield County Sections. Here members and 
guests examine a Bristol Metameter (telemeter) receiver panel board being built 
for a Wisconsin utility. Over 100 persons were present for the tour of Bristol's 
facilities located in Waterbury, Connecticut. The large attendance was divided 
into groups of six to eight persons, with each group guided through the plant 
by a member of the Bristol Engineer’s Club. Automatic controlling and recording 
instruments were also inspected by the Section members. 


Reported by William C. Virbila 


Baton Rouge-New Orleans Hold Instrument Show 


Approximately 350 engineers and 
members of industries concerned 
with instrumentation and automatic 
control in the South attended the 
recent New Orleans’ Instrument 
Show, sponsored jointly by the New 
Orleans and Baton Rouge Sections. 

Held in the Grand Ball Room of 
the Fontainebleau Motor Hotel, the 
two-day event featured operating 
exhibits of industrial instrumenta- 
tion and automatic control. 

The exhibit of equipment and 
services available in that area was 
conducted by sales and service en- 


South Texas 
Holds Third Annual 
Instrument Clinic 


The Third Annual Instrument 
Clinic, sponsored jointly by the 
South Texas Section and Del Mar 
College, was held November 5, 1960 
at Del Mar College in Corpus Christi. 

Theme of the Clinic was “Applica- 
tion of Specific Instruments.” 

Wayland McNutt of Del Mar Tech- 
nical Institute and Kay Dodson of 
the South Texas Section were Gen- 
eral Co-Chairmen. 

Total registration was 128, includ- 
ing students, mechanics, technicians, 
instrument engineers, process engi- 
neers, and supervisors. 

In addition, 20 processing com- 
panies and two instrument manufac- 
turers were represented, with seven 
companies and one contracting firm 
represented by men conducting the 
lectures. 

Reported by Homer C. Givens 


gineers representing local industry. 

Heading the event were Ed La- 
Faye, President, New Orleans Sec- 
tion, W. T. Macatee, Program Chair- 
man, New Orleans Section, and A. 
W. Luedtke, President, Baton Rouge 
Section. 

An interesting sidelight is that 
since the show was initiated, it has 
proved to be an effective method in 
retaining interest of present Section 
members and in building new mem- 
berships in both the New Orleans 
and Baton Rouge Sections. 


Reported by J. H. Park 


New Jersey Section 
Sponsors Electronic 
Processes Symposium 


The 13th Annual Symposium on 
Electronic Process Instrumentation, 
sponsored by the New Jersey Sec- 
tion, will be held Tuesday, April 4, 
1961, at the Hotel Essex House, New- 
ark, New Jersey, beginning at 9:30 
a.m. 


Some of the topics to be covered 
include: Why Electronic Control?; 
Application and Improved Control 
Loops; Installation, Start Up and 
Operation Experiences; and Equip- 
ment Design—Today and Tomorrow. 


For further information, contact 
the Symposium Committee Chair- 
man, W. H. Broomall, Crabbe & 
Stebbins Company, Inc., 485 Sylvan 
Avenue, Englewood Cliffs, New Jer- 
sey. 


Reported by D. L. Lightstone 


8th Annual 
Electronics Conference 
Co-Sponsored by 
Cleveland Section 


The Eighth Annual Cleveland 


Electronics Conference, slated for 
the Cleveland Engineering and Sci- 
entific Center, January 31-February 
2, 1961 will be co-sponsored by the 
Cleveland Section of ISA. 


Other cooperating groups in- 
clude IRE, AIEE, Case Institute of 
Technology, Cleveland Physics So- 
ciety and Western Reserve Univer- 
sity. 


An attendance of 5000 electronics 
engineers is expected at this Con- 
ference, the largest in the history 
of the annual exhibition, according 
to Robert Pugsley, president of the 
Conference 


Dr. William Shockley, co-inventor 
of the transistor, will be the keynote 
speaker. He will discuss the latest 
advances in semi-conductor tech- 
nology. Chairman of the meeting 
will be Dr. S. J. Begun, Clevite 
Corp.’s Marketing Director. 


Co-Chairmen Tom Dambach, 
Kiethley Instruments and Bob Dam- 
bach, Kemet Corp., in creating the 
technical program, handpicked the 
roster of speakers, and replaced the 
technical papers with six seminars 
and workshops 


On Tuesday evening, the Tunnel 
Diode Workshop features Dr. Wen 
Ko of Case Tech as chairman with 
J. P. Shipley and D. R. Able, Texas 
Instruments, as featured speakers. 


Wednesday afternoon, Feb. 1, four 
experts in the field of low level sig- 
nal instrumentation will share the 
program. J. F. Keithley, Keithley 
Instruments, will serve as moderator 
for this seminar on Techniques of 
Measuring Very Low Level Signals. 


The evening seminar of the Appli- 
cation of True Direct Writing will be 
chaired by Dr. Begun. 


The Wednesday experts include 
Dr. W. K. Vokers, Cohu Electronics; 
Dr. J. Praglin, Keithley Instruments; 
Dr. A. B. Miller, Sanborn Co., and 
C. W. Carruthers, Raytheon Corp 


Dr. Miller will join Dr. F. F. Off- 
ner, Offner Electronics, Gardener 
Wilson, Brush Instruments, and Fred 
Suzi, American Optical Co. in the 
evening. 


Two workshops on Thursday con- 
clude the technical program. In the 
afternoon, speaker: is A. Katz, 
Princeton University Computation 
Center, and the subject, Analog 
Computers. The evening workshop 
on Digital Measurement Techniques 
features B. L. Frankel of Beckman 
Instruments as lecturer. 
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Section Briefs 





Mass flowmetering was on the 
agenda for January 11 when Guy 
Borden, Jr., spoke about the “New 
Mass Flowmeter” at the Cleveland 
Section meeting. District manager 
for the Controls Division, Black, Si- 
valls & Bryson, Inc., Cincinnati, 
Mr. Borden discussed fundamentals 
of mass metering, the hardware, its 
accuracy and proof, and installations 
in the Ohio area. 

Reported by E. B. Bossart 


The Boston Section has announced 
plans to hold a series of three spe- 
cial technical sessions of an educa- 
tional nature during the early part 
of 1961. These sessions are in addi- 
tion to the Section’s regular month- 
ly meetings. They are sponsored by 
the Boston Section as a service to 
the members of all ISA New Eng- 
land Sections, and members of other 
engineering societies in the area. 
The meetings will be conducted in 
Boston at Northeastern University’s 
Science Hall. The first meeting is 
scheduled for January 25. Speaker 
will be Horace Darling, Foxboro, 
who will discuss “Magnetic Ampli- 
fiers’. The technical sessions are 
under the chairmanship of L. A. 
Haines, Head of the Boston Section 
Education Committee. 

Reported by L. A. Haines 


» Strictly Sectional 


The Savannah River Section in 
its November meeting voted a spe- 


cial endorsement to the Health 
Physics Society in its application to 
the Joint Council of Engineering and 
Scientific Societies. Members of the 
HPS are intimately associated with 
instrumentation in their profession 
and the Savannah River Section 
welcomed the association of HPS on 
the Joint Council. 


Mojave Desert Section members 
heard G. Nels Johnson, MM&M Co. 
discuss “Pre-Detection Recording 
Techniques” at the December meet- 
ing 


Kansas City Section members re- 
cently heard a talk on the “Theory 
and Operation of the B.S. & G.G.E. 
Mass Flowmeter” by John H. Elsloo, 
Black, Sivalls & Bryson Inc. 


“Automatic Control” was the sub- 
ject covered during the Vancouver 
Section’s November meeting, with 
individual Section members present- 
ing talks... . “Gas Liquid Chroma- 
tography” was the topic of Des Price 
of Shell Oil at one of Vancouver's 
recent meetings. 
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At a recent meeting, New York 
Section members heard a first hand 
report on “Russian Instrumentation” 
by Joseph Beere ... “The How and 
Why of Gas Analyzers” was tossed 
up in the air during a panel discus- 
sion held in November 
A. Foster was the guest speaker 
during the December meeting of the 
New York Section. His topic: “Every 
Man a Salesman in the ’60’s” 

a joint meeting with ASME-IRD 
in the form of a panel discussion was 
the highlight of the January meet- 
ing. Theme of the discussion was 
“Systems Engineering, A New Role 
For the Control Engineer.” 

Reported by Jacob Samkoff 


Science’s mighty mite, the transis- 
tor, was the subject of a lecture- 
demonstration by R. C. Clark, Ohio 
Bell Telephone Company, at the 
January meeting of the Toledo Sec- 
tion. In a non-technical manner, Mr. 
Clark explained the development 
and use of the transistor with a 
walkie-talkie no larger than a man’s 
eee the February meeting 
will feature W. C. Bacheler, Branch 
Manager of Foxboro’s Cleveland 
Office, who will present a demon- 
stration and lecture on the com- 
pany’s new line of Electronic Con- 
sotrol Instruments, followed by a 
question and answer period . . . the 
Section plans a tour of Buckeye 
Brewery for their March meeting. 

Reported by W. H. Savage 


“Black Magic” was the topic by 
Joseph H. Ver, Bell Telephone Co., 
before the Lehigh Valley Section. 
He discussed fluorescence and its 
application to various fields such as 
criminology, medicine, and art. 


The general problem of safety in 
hazardous locations was discussed 
at the December dinner meeting of 
the Boston Section by Willis F. 
Hickes, Foxboro. 


Members of the Niagara Frontier 
Section heard some of their fellow 
cohorts discuss “Electronic Turboen- 
cabulator Instrumentation for Engi- 
neers and Technicians” during a re- 
cent meeting. 


G.E.’s William Wroblicka talked 
about “Transistors” before the mem- 
bers of the Central New York Sec- 
tion recently. 


Charles I. Buckely, Davis Instru- 
ments, spoke on the “Detection of 
Combustible and Toxic Gases” be- 
fore the New Jersey Section during 
their Applied Instrumentation Meet- 
ing recently. Dominic S. Cundari, 
Public Service Gas and Electric 
Company, also appeared the same 
evening to talk on “Users View- 
point.” 


“Training the Instrument Service 
Man” was the theme of the Novem- 
ber meeting of the South Texas Sec- 
tion. Ted Boaz, Director, Del Mar 
Technical Institute, dealt briefly 
with “in plant training”, and pre- 
sented a detailed report on the prog- 
ress of education in various techni- 
cal institutions across the nation. He 
stressed the fact that instrument 
service men of the future will, of 
necessity, be more than trained me- 
chanics. They will have to be tech- 
nologists with basic college-level 
mathematics, physics and chemistry. 
He attributed the success of Del 
Mar’s two-year Instrument Course 
to the fact that the curriculum was 
organized by a committee of instru- 
ment engineers of the South Texas 
ISA section. 

Reported by Homer C. Givens 


Action was taken at the November 
meeting of the Paso Del Norte Sec- 
tion to participate in a national sci- 
ence show in El Paso, March 1961, 
in connection with the El Paso Sci- 
ence Seminar. This is one of two 
locations selected in Texas for na- 
tional recognition. Lou Monahans, 
District Supervisor, Bailey Meter 
Co., Denver, presented a talk on 
“Combustion Controls for Boilers’. 

. the next meeting will be held 
January 23, featuring C. L. Mamzic, 
Moore Products, who will present a 
talk on “Multiple Loop Control 
Systems.” 

Reported by Kenneth Ruhl 


“Management Looks at Instru- 
mentation” was the theme of a pan- 
el discussion by Twin Cities man- 
agement at the recent meeting of 
the Twin City Section .... Decem- 
cember meeting featured the “Evo- 
lution of the Potentiometer; the 
Most Flexible Tool for Industry,” by 
John McCauley, Barber-Colman. 


“Know-How Makes the Difference 
in Selecting Differential Producers,” 
was the November meeting topic of 
the Pittsburgh Section. Featured 
speaker was Bruce Hamlett, B.IF. 
Industries. 


“A Practical Approach to Scan- 
ning, Logging and Time Sequencing” 
was presented by Sandford M. Levy, 
of Taylor Emmett Controls during 
the December meeting of the Wayne 
County Section. 


The Los Angeles Section heard 
C. R. Townsend of the Fluor Corp., 
Ltd. talk on “Fresh Water Resourc- 
es from the Sea,” during a joint 
meeting recently with the Southern 
California Meter Association. J. C. 
Groenewegen, former president of 
both SCMA and the Los Angeles 
Section, acted as master of cere- 
monies. 





A panel discussion on the “How 
and Why of Gas Analyzers” was 
presented before the New York Sec- 
tion at a recent meeting. Participants 
included A. R. Kramer, Bailey Me- 
ter Co., moderator; L. Perenyl, 
Beckman Instruments; W. D. Archi- 
bald, Hays Instruments; J. McNa- 
mara, Analytic Systems; and D. K. 
Hankinson, Bailey Meter Co. 


Sabine-Neches Section members 
saw the ISA film, “Principles of Fre- 
quency Response” during their No- 
vember meet. 


The Chattanooga Section recently 
heard Joseph Lewis of Combustion 
Engineering discuss “Heat Transfer 
and Fluid Flow as it Affects Tem- 
perature Control.” 


“Russian Instrumentation” was the 
subject presented by David M. Boyd 
of Universal Oil Products. The talk, 
given before the Northern Indiana 
Section, was illustrated with pic- 
tures taken during Mr. Boyd’s trip 
to Russia as a delegate to the First 
International Federation of Auto- 
matic Control. 


Richmond-Hopewell Section heard 
T. E. Dunn, Westinghouse Electric, 
discuss “Reliability in Automation” 
during a recent meeting. 


Robert Hart, Barth Engineering 
and Mfg. Co., spoke on “Dynamic 
Simulation of Telemetering Signals” 
during the Washington Section’s 
December meeting .. . . “Under-Sea 
Exploration Instruments and Equip- 
ment” was the subject of Gilbert 
Jaffee, U.S. Navy Hydrographic Of- 
fice, at the January meeting. 


“Nulear Magnetic Resonance” was 
the topic of the November din- 
ner meeting of the Wilmington 
Section, featuring Thomas E. Beu- 
kelman of Du Pont. 


J. G. Kerley, Shell Oil Co., talked 
on “Thoughts on Future Refinery 
Instrumentation” before members 
of the Houston Section at a recent 
meeting. 


John Davis, IP. & L, presented 
the users point of view on instru- 
mentation and the relationship of in- 
strumentation to power plant oper- 
ations before the Indianapolis Sec- 
tion at their November meeting. 


St. Louis Section’s Christmas So- 
cial featured guests, Ralph Tripp, 
ISA President, Roy Horton, Vice 
President, District VIII, William 
Kushnick, Executive Director of 
ISA, and many of St. Louis Section’s 
Past Presidents ...... at the com- 
ing February meeting, Section mem- 
bers will hear T. J. Filban, Daniel 
Orifice Fitting Co., discuss ‘“Meter- 
ing Small Rates of Flow with Ori- 
fice Flow Section.” 


..- IT’S HIDING BEHIND THE 
ASPIRIN. Actually, we set out 
to build an easy-to-read tiny 
timer... but we first had to 
build an aspirin-sized motor to 
drive it. This assignment might 
have been a headache for a 
sorcerer, but A. W. Haydon 
did it. And there is something 
magical about these micro- 
miniature elapsed time indi- 
cators and companion 
events counters. @ This digi- 
tal elapsed time indicator has 
many outstanding features: 
size is only 2” square x 1,” 
long... weight .75 ounce... 


meets all mil specs... temp. 
range -54 to +125°C...vi- 
bration to 2000 cps at 20G... 
choice of two ranges (hours 
to 9999, tenths to 999.9)... 
power input .5 watt, max. In 
fact, the complete data out- 
weighs the equipment. Send 
for our heavyweight literature 
on the 19200 ETI right now. 
@ Electrical or electronic, 
the A. W. Haydon Company 
works wonders in time. For 
electronic requirements call 
Culver City. For electro- 
mechanical devices call 
on our wizards in Waterbury. 


AYDON 


COMPANY 


270 NORTH ELM ST., WATERBURY 20, CONNECTICUT 


(Please Turn to Page 118) CIRCLE NO. 116 ON PAGE 146 
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AIRPAX 


EXPANDED-SCALE 


FREQUENCY 
METERS 


FREQUENCY 
crs 


Pr el TYPE 5907 for use on 
400 CPS supply sources 


TYPE 5908 used on 
60 CPS power source 


These highly accurate, dependable Frequency 
Meters by Airpax, are completely self-contained. 
Connection is simple. Two meter terminals pro- 
truding from back of case connect directly across 
100 - 130 volt source. Airpax MAGMETER® fre- 
quency sensing circuit is insensitive to voltage 
variations, responding only to frequency changes. 


The 412 inch meter, with mirror scale and com- 
bination pointer permits “quick look” indication 
at a distance and precise “close up” readings. 
Extension behind panel is approximately 2'2 
inches. Power consumption is less than 5 watts. 
Overall accuracy of frequency reading is 0.1% 
or .4 cycle in the 400 CPS model. 


Ask for Bulletin F-06 


SEMINOLE DIVISION + FORT LAUDERDALE, 
CIRCLE NO. 117 ON PAGE 146 
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(Continued from Page 117) 

A joint meeting of the Oak Ridge 
Section and AIEE was held recent- 
ly during which Paul Skeels of 
G.M.C.’s_ Proving Ground talked 
about instrumentation used in the 
automotive proving grounds. Mr. 
Skeels is a member of the ISA com- 
mittee on automotive instrumenta- 
tion. 


“Instrumentation of a Bleach 
Plant” was the topic of Floyd W. 
Nienow, Marathon Div., American 
Can Company before members of 
the Fox River Valley Section. Fol- 
lowing the meeting, members made 
a tour of the Rothschild Mill of the 
Marathon Div. 


Ken Gentry, Thermo Electric Co.., 
recently addressed a meeting of the 
Sault Ste. Marie Section on the sub- 
ject of “Principal and Application 
of Thermocouples” .... During the 
December meeting, J. Stewart Ben- 
net, Moore Instrument Co., talked 
on “Frequency Response of Control] 
Equipment.” 


> NEW MEMBERS 


AKRON: Charles A. Marschinkc, Donald 
L. Roberts 

ALBUQUERQUE: H. C. Biggs 

ASHTABULA: Virgil W. Bogue 

ATLANTA: Davis I. Carter, Dennis M 


Polk 

ae 8 Ooo Ruben M. Alspaw, Leslie 
R. Lo Charles R’. Woltz 

BATON ROUGE: Robert C. Alford 

BIRMINGHAM: Ernest A. Heckler, John 
W. Kenney, John H. Morrison, James 
T. Rogers 

BOSTON: Joseph F. Bolger, Alex L. M 
Dingee, Jr., Richard D. Hamilton, 
John J. Heavey, Jr., Louis Kopito 
eg: A. ne Richard M. Parkes, 
Ro t E. Wasso: 

CAROLINA PIEDMONT: Victor L 
Thompson 

CENTRAL ARIZONA: Cecil W. Kelley 
H. William Welch, Jr. 

CENTRAL KEYSTONE: Harry D. Ault- 
house, Mike H. Buck, Glenn R. Den- 
linger, Kenneth H. Dougherty, Ken- 
neth G. Flood, Theodore R. Johnson 
Warren V. Lefever, Worden W. Nyer 
John H. Oren, Richard E. Patton 
Harold K. White 

CENTRAL NEW YORK: James Bush 

CHARLESTON: James B. Cox, S. Walter 
Le Compte, Jr., John D. Mottesheard 
Carl R'. Nelson 

CHATTANOOGA: Thomas James O'Shea 
James H. Whisenant 

CHICAGO: David M. Beveridge, Hal Bor- 
gen, Simeon A. DeCastro, Stanley O 
Erickson, Thomas J. Flannery, Jr 
William J. Griffiths, Edward L. Linde 
Harold J. Milam, Jr., George L. Miller 
Gordon E. Osterstrom, Ernest W. Peis- 
ker, Thaddeus Pierzchala, Donald J 
Reid, Ronald N. Santosuosso, Francis 
B. Wilson, Richard E. Zaremba 

CINCINNATI: Louis R. Gardner 

CLEVELAND: William G. Arnold, Wm 
Edward Schreiner, David A. Wismer 
Marlin U. Zimmerman, Jr., 

COLUMBUS: Robert M. Christy 

CONNECTICUT VALLEY: Wayne Lee Roy 
Henderson, Irving Meltzer, Cadwall- 
ader V. Noyes, Eugene D. Stirlen 

CUMBERLAND: William D. Kelle Jr., 
Charles M. Minke, George W. inard. 
Donald N. Shrader, John B. Zornig 

DELAWARE VALLEY: Thomas Garabed- 
ian, George L. Hettich, Jr., M. Fred- 
erick Jenny, Charles A. Waters 

DENVER: W. W. Burnett, E. Bud Hines, 
Robert A. Sims 

DETROIT: Robert W. Clements, Robert 
= Padesky, Robert E. Shrader, Jr., 

Roy E. Vasbinder 

DOWN EAST MAINE: Paul T. Bartlett 

FAIRFIELD COUNTY: Edward B. Delany 

FOX RIVER VALLEY: Richard E. Rodefer 

GREAT SALT LAKE: Blaine O. Hebdon. 
Oscar J. Shelby 

wor" Wen Ralph H. Clemons, Jr., Billy 

. Watson, Wm. A. Zellars 





IDAHO STATE COLLEGE: Michael L. 
Jenkins, Norman A. Niendorf, Terry 
D. Schwendiman, Wayne T. Shurtliff, 
Gerald R. Spellerberg 

INDIANAPOLIS: Theodore R. Black, Jr., 

LONG ISLAND: Phillip S. Hartung, Frank 
H. Marz, William M. Rowe, Abraham 
H. Sonnenschein, Lloyd B. Wilson 

LOS ANGELES: John D. Ashby, Stein 
Ask, George E. Bloch, Emmett N. 
Brownell, M. Lawrence Moberg, Ar- 
thur W. Sear 

MEMPHIS: Charles P. Green, Charles E. 
McGoff 

MILWAUKEE: Claude H. May, Robert 
Stubbings 

MONTREAL: Frank Baugh, Derek Guy, 
Ronald J. Lyons, Ernest S. Uszkay, 
Sydney Worrall, Kenneth G. Wright 

NASHVILLE: Joe B. Batson, Roger Bell, 
Ernest H. Bennett, Robert I. Brad- 
ford, Jr., Horace Bradley, Robert J. 
Dealy, Jesse L. Duke, Hare!d D. Dur- 
rett, Charles W. Eaton, Robert L. 
Hand, William T. Harris, Robert E. 
Hewgley, Clifford M. Hobrock, Wil- 
liam B. Johnson, Alton L. Lassiter, 
Clessie L. Meador, Malcolm M. Os- 
borne, Albert D. Panter, Charles W. 
Riggins, John C. Smith, R. Baker 
Stamps, Russell Staub, Clint R’. Street, 
William J. Sudekum, Raymond C 
Wilkinson 

NEW JERSEY: Bernard J. Cameron, Fred 
H. Chamberlin, Andrew S. Dwornik, 
Frank F. Holden, Robert L. Jones, 
Thor Lysyj, Herman G. Meyer, Jr., 
Joseph M. Moore, Eugene R’. Rogers, 
Walter J. Schweitzer, Curtis Sewell, 
Jr., Fred E. Torstrup, John M. Wylie 

NEW YORK: Albert J. Forman, George 
P. Galitsis. Erwin Streisinger, George 
L. Tilton, Jr. 

NIAGARA FRONTIER: Richard Baum- 
gardner, Michael P. Christopher, Rob- 
ert W. Lally, Edward H. Rawski, 
Joseph A. Sawdye 

NORTHEAST MICHIGAN: Leonard W. 
Herscher, Harry D. Ruhl, Jr. Charles 
E. Whetsel 

NORTHEAST TENNESSEE: Richard T. 
Curran, Lee G. Davy, John H. Jen- 


sen, Jr 

NORTHERN CALIFORNIA: William M. 
Arnold. Robert C. Beggs, Dale E. Ben- 
nett, Samir M. Haddad, Landon W. 
Hopkins, Robert P. Hosemann, Ed- 
ward G. Kott, Cecil H. McLain, Carl 
Szybalski, Bernard J. Tombelaine, 
Edward M. Tower 

NORTHERN INDIANA: Kenneth W 
Kramer, Rupert B. Otterbacher 

OAK RIDGE: Charles P. Sampson 

ORANGE COUNTY: Robert H. Brainard, 
W. L. Henderson, Robert H. Mc- 
Anulla, Frank J. Schutz, Karl Erik 
Sundstrom, Jake E. Valstar 

PANHANDLE: Glen E. Voss 

PHILADELPHIA: Ferdinand J. Auerweck, 
Russell H. Bickford, Charles A 
Briggs, Jr., Jacob Chass, I. Newton 
Durboraw, III, Robert M. Goodman, 
Nicholas J. Jaconette, Arthur H. Jor- 
dan, James S. Locke, James J. Mari- 
nan, James S. McChesney, Robert E 
Ochs, Jr., Martin B. Paulsen, Irving 
A. Pinkis, Gino Puzo, Harry G. Ream- 
er, Thomas J. Schlottenmier, Reginald 
G. Schuler, Irwin West, William G 
Witlin 

PORTLAND: Fred J. Farrell, Howard K 


Yerekes 

RICHLAND: Kenneth D. Michael, Robert 
W. Walters 

ROCHESTER: Herbert E. Cushman. Wal- 
ker J. Donovan, William S. Mittel- 


stadt 

SABINE NECHES: Conrad S. Revak 

ST. LOUIS: William B. Drew, Henry I 
Ettman, Jerry J. Jansen, Charles R 
Sexton, James R. Thomson 

SARNIA: Robert S. Newman, Herbert A 
Small 

SAVANNAH RIVER: Samuel H. Blakely, 
Jr.. Bruce G. Kitchen, Jr., William 
B. Wilmer 

SOUTHERN TIER NEW YORK: Robert 
G. Baron, G. William Martin 

aes late Willard H. Mil- 
er 


TOLEDO: Robert B. Rodwancy 

TORONTO: Edward M. Ausman, David 
N. Blain, Levie Devries, William E 
Jensen, Brian A. King, Gary T. Lamb, 
John Nassler, George L. Smith, Rich 
ard L. Spiller 

TULSA: Don W. Combs, E. Lee Powers 

TWIN CITY: Mervyn C. Jerrard 

VANCOUVER: Ronald D. Cooper, Marcel! 
A. Pirart 

WASHINGTON: Alan Berson, Roscoe L 
Bloss, Frederick B. Bryant, John P 
Evans 

WAYNE COUNTY: Ralph M. Anthony, 
Donald K. Hummelberg, Harry G 
Layne, Adolph J Leich, Fred G 
Smith, Robert B. Turpin 


The standard 

Type BZ Lectrodryer 

operates between 40 to 

150 psig. Special units are avail- 

able for 300 psig and higher pressure. 


NEW “BZ” LECTRODRYER 
for drying instrument air 
and other gases 


For years, Lectrodryer has been known for leadership in the design 
and production of adsorbent dryers... with a reputation for providing 
extra peak load capacity, greater drying dependability. Now here’s an 
even better dryer for compressed air and other gases—the new Type 
BZ Lectrodryer. 

Special emphasis has been placed in the Type BZ Lectrodryer on 
sound but simplified mechanical design. It is fully automatic, supply- 
ing continuous drying with no attention other than occasional lubrica- 
tion. Since the valves and valve mechanism move only a few times per 
day, there is virtually no wear — unlike units which cycle frequently. 

Bulletin BZ-161 describes this new Lectrodryer in detail. For a 
copy, or for drying help, write Pittsburgh Lectrodryer Division, 
McGraw-Edison Company, 356 32nd Street, Pittsburgh 30, Pa. 


CIRCLE NO. 118 ON PAGE 146 


January 1961, Vol. 8, No. 1 





Better ‘Zaydor elements for 


The “Button Diaphragm” Volumetric 
Pressure Element has a sensing head less 
than an inch in diameter and practically 
insensitive to process heat. It is available 
in three types of construction: Type 90— 
with rigid stem 5%” long and with 
grooves for jack-out collar; Type 91—same 
with flange built on system; Type 92— 
same with hub built on system. Capillary 
connection permits “‘off-press” location 
of the instrument. Type 90 shown here is 
connected to a Taylor 726T Universal 
Electronic Indicating Transmitter. 
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high pressure measurement 


“ Button Diaphragm 4 
Volumetric Pressure 


Systems ... ddeal for 
high pressure extruders of all types 


For high pressure measurement in the extru- 
sion of synthetic fibres, plastics, films, etc., 
Taylor all-welded closed systems are far 
superior to anything previously used. The 
“Button Diaphragm” type shown at left has a 
sensing head less than 1” diameter. It is avail- 
able in a variety of ranges from 0-400 psi to 
0-15,000 psi. It gives accurate pressure meas- 
urement at operating temperatures up to 
1500°F. It has these advantages: 

Less sensitive than a strain gage to high 

process temperatures. 

Eliminates troublesome leakage, due to sturdy 

welded construction. 

Easier to install and maintain. 














Systems are factory assembled, filled and 
calibrated, insuring accurate measurement 
and eliminating the necessity of filling and 
adjusting in the field. They can be used with 
any Taylor pressure indicators, recorders, 
controllers or transmitters having Bourdon 
spring actuation. 

Taylor Volumetric Pressure Systems are also 
ideally suited for pressure measurement of 
difficult substances, such as slurries, corrosive 
fluids, colloidal suspensions or liquids that 
tend to jell in small pipes. 

Ask your Taylor Field Engineer, or write for 
Bulletin 98398. Taylor Instrument Companies, 
Rochester, New York, or Toronto, Ontario. 


Other types of all-welded volumetric pressure element available for pressures up to 1500 psi. Write for Bulletin 98365. 





Fig. 1—Type 107 Fig. 2—Type 104 





Fig. 3—Type 105 Fig. 4—Type 106 
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CHARTS 


for Recording 
Instruments 


We offer to the 
Instrument Maker 
Charts for all methods 
of Recording: Pen, 
Ball Point, Electrical, 
Thermal, Pressure and 
Metallic Stylus. 


Precise quality 
control of materials, 
modern specialized 
equipment operated 
under controlled 
atmospheric humidity 
conditions by highly 
skilled and experi- 
enced personnel 
combine to produce 
Charts of uniformly 
high accuracy. 





(GUBELMAN 


CHARTS iNCORPORATED 
100-8 E. KINNEY ST., NEWARK 5, N. J. 
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PERSONALITIES 





_ Philip Kootman Frank Tatnall 
PRL Electronics . . . appointed to 
the post of President of the firm 
was Philip Kootman (photo). 


Budd Co. ... Frank Tatnall (photo), 
pioneer in strain gage instrumenta- 
tion and former Chairman of the 
National ISA Membership Commit- 
tee, was honored by his company at 
a pre-retirement party held during 
the recent Metals Show in Phila- 
delphia. 


Computer Measurements . . . new 
President and General Manager is 
John K. Rondou, former Vice Pres- 
ident and General Manager. 


Burroughs new appointments 
include Dr. Charles Register, Gen- 
eral Manager of the company’s re- 
search laboratories, and R. V. D. 
Campbell, Director of Research. 
Herbert D. DeBorde has been ap- 
pointed Director of Manufacturing 
for the Corporation. He will con- 
tinue to serve as General Manager 
of Control Instrument Co., a Bur- 
roughs subsidiary. 


Electronic Engineering Co... . Don- 
ald E. Sweet (photo) has been pro- 
moted to staff engineer. 


Electrada ... chief executive offi- 
cer will be Henry C. Jones (photo) 
who was recently elected President 
and member of the Board of Di- 
rectors. 


Datex...a new Telemetering Group 
recently formed within the Corpo- 
ration will- be headed by Senior 
Development Engineer, Irving Ross 
(photo). 


_ Donald E. Sweet 


Engineering 


Irving Ross 


Dr. Jorom> B. Wiesner 
oprague Flectric Cc 


Dr. Jerrold Zacharias 

Sprague Electric ... Dr. Jerome B. 
Wiesner (photo), Director, Research 
Laboratory of Electronics, M.I.T., 
has been elected to the board of 
directors. Dr. Jerrold Zacharias 
(photo), Professor of Physics, M.I.T., 
was appointed consultant to the 
company. 


Sanders . . . Martin R. Richmond, 
Corporate Vice President, has been 
named to head the company’s new 
Advanced Systems Laboratories. 


Servonic Instruments Project 
Engineer, Robert R. Mawson, will 
investigate new instrument designs 
and applications for the company. 


Specialty Electronics ... Arnold M. 
Wolf has joined the company as 
General Manager. 


Astro-Science Corp. . . . the elec- 
tion of Dr. John L. McLucas to the 
Board of Directors has been an- 
nounced. 


Airpax Electronics ... the Board of 
Directors elected Rear Admiral Otto 
A. Scherini (photo) Vice President 
of the Corporation in charge of 
marketing. 


Polarad ... appointed Manager of 
Mechanical Engineering was Joseph 
Browdy. 


Graduate Research Center .. . Dr. 
Lloyd V. Berkner has been elected 
President of the Dallas, Texas re- 
search center. He was formerly 
President of Associated Universities 
Inc. Dr. Berkner will be succeeded 
by Dr. Leland J. Haworth, Vice 
President of AUI and _ Director, 
Brookhaven National Laboratory, as 
Acting President. 


Henry C. Jones 


Adm. Otto A. Scherini 
Airpax Electronics, Ir The Electrada Corp 





Litton Industries 
zinger has been 
the Computer 
Guidance and Control 
vision, Litton Systems, 


Borg-Warner Controls .. . 
Wolfe has joined 
Head of Transducer 
specialist in instruments, 
will supervise 
and development programs 


Hal Moore Harry Turkington 
k f t ] Hickok Elect 


Electronic Tube Corp. 
A. Vaccaro has been appointed Se- Rotax. Inc 
nior Project 


Hickok .. . new staff appointments 
include Harry Turkington (photo), Division. 
Director of Engineering and Hal 

Moore (photo), Chief Engineering, 

Meter and Controls Division. Epsco 


cently joined the 


ning. 


Giannini Controls ... Manager of the Century Geophysical Corp... . for- 
and General : : 
H. Brunell has firm were Robert S. Kinsey and 


company’s Pasadena-based Transdu- mer Vice 


cer Division will be Walter B. Manager, Charles 
Helms. been named President of the Com- 


Aerojet-General . . . Joseph Havry- — 
lak, former Manager of Manufactur- 
ing for the Avionics Division, has Dow ... Dr. 


President 


. L. Peter Ret- 
named Director of 
Systems Laboratory, 
Systems Di- 
Inc. 


Dr. C. M. 


company as 
Engineering. A 


Dr. Wolfe 


transducer research 


Reginald D. Schuler David H. Thomas 


Charles 

David H. Thomas 

Instrument (photo), who recently organized 
Rotax, has been named President 


Fischer & Porter .. . ISAman Regi- 


Arden H. Frederick re- nald D. Schuler (photo) has been 


Instruments Divi- . 
- . ee . - _ appointed Director of Technology, 
Loral Electronics . . . Eugene Mogul sion as Chief Development Engineer PE : 
is the new Manager, Systems Plan- of Instruments Engineering. 


responsible for all engineering and 
research operations of the company 


Electro-Tec Corp. . . recently 
elected as vice presidents of the 


Vernon L. Haag. 


Keinath Instrument Co. . . Dr. 
Clyde Williams, Board Chairman of 


Earl W. Bennett, Chair- Techno Fund, Inc. and John F. Ha- 


been appointed Director of Midas man of the Board of Directors, has vens, President of Techno Fund, 


Programs within the Division. Join- resigned. He 


succeeded by Dr. have joined the Board of Directors 


ing the Azusa Plant research in sea Carl A. Gerstacker, Vice President of the Keinath Instrument Com- 
and space will be Dr. R. H. McFee, and Chairman of the Finance Com- pany. Techno Fund recently made 


as Director of Research. mittee. 


The gauge 
that has 


@ LEAK-PROOF ONE-PIECE CONSTRUCTION . . bourdon tube 
fused to socket and tip by exclusive ‘ ‘Conoweld” process. 
@ STURDY “MARSHALLOY” CASE... formed of boiler-plate- 
thickness steel, copper clad inside ‘and outside to give it the 
corrosion resistance of solid copper. It’s one third lighter, 
but four times stronger than cast iron. 
© PRECISION “MASTERGAUGE” MOVEMENT... with such ex- 
clusive features as the coined sector gear. 
e@ AVAILABLE WITH STAINLESS TUBE AND SOCKET .. . choice 
of stainless steels and alloys for all corrosive conditions. 
@ WITH “RECALIBRATOR” .. . quickest and best way to keepa 
gauge accurate. 

These feat are bined only in “Mastergauge”, 

standard bearer for the broad line of Marsh Gauges... 

each the best of its kind. Ask for data. 


MARSH ~"5—- 





MARSH INSTRUMENT COMPANY, Division of Colorado Oi! and Gos Corporation, 
Dept. 56, Skokie, Ili. @¢ Marsh Instrument & Valve Co., (Can.) Ltd. © 8407 103rd St 
Edmonton, Alberta ¢ Houston Branch Plant: 1121 Rothwell St., Sect. 15, Houston, Tex 
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$100,000 investment in Keinath 


The dial 
thermometer 
at its best 


DISTANT 
READING 


Something much 

finer in a dial ther- 

mometer: finer because 

it is the bourdon tube type of thermometer 
at its best...embodies the greater precision 
and lasting accuracy of the Marsh Pres- 
sure Gauge. 

Both vapor tension and gas-filled types 
are available in either distant reading or 
rigid stem types. In the broad Marsh line 
you have a complete selection of tempera- 
ture ranges, case sizes, styles, and finishes. 


- Ask for the Thermometer Catalo 
RIGID 9 


“™ MARSH 


MARSH INSTRUMENT COMPANY, Dept. 56, Skokie, |!!! 
Division of Colorado Oil and Gas Corporation 
Marsh instroment & Valve Co., (Canada) Ltd. 
0307 103rd St., Edmonton, Alberta, Canada 
Houston Branch Piant, 1121 Rothwell St. 
Sect. 15, Houston, Texas 
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These welder phase-shift heat-control patterns 
were directly recorded with a Honeywell 906 
Visicorder at Bristol Aircraft (Western) Limited 
in Winnipeg. 

Since the welding heat generated is proportional 
to the square of the current value, phase shift 
must be accurately controlled in order to deter- 
mine the heat value. If the phase shift dial is not 
accurately calibrated, the result is too much or 
too little heat, and a poor weld. 

In this application, the Visicorder is an essential 
guide to accurate calibration, since ink-type re- 


corders do not cover the sensitivities and fre- 
quencies needed and an oscilloscope would pre- 
sent a continually changing pattern since most 
recording periods are less than 10 cycles. The 
directly-recorded Visicorder patterns allow a 
convenient study of the exact time when the cur- 
rent wave form was being cut off. 

Here is the circuit used in this test. 


Input Circuit for Oscillogram of D. C. Welding Current 
Lower Arm R 


of Welder " series 
Welder Arm * 

Calibrated 2.16 x 10S 
Ohms between L 


Connections 


To V450-55B 
Galvo & shunt 
(No amplification!) 
ie 
rf 











of phase shift 








The Model 1012 Visicorder is 
the most versatile and convenient 
oscillograph ever devised for re 
cording as many as 36 channels 
of data. 

REFERENCE DATA: 

Send for Bulletin HC-1012 


The Model 1108 Visicorder. with 
many automatic features and the 
convenience of pushbutton con- 
trols. is ideal for intermediate 
uses requiring up to 24 channels 
of data 

REFERENCE DATA: 

Send for Bulletin HC-1108 


the Model 906B Visicorder incorpo 
rates time and grid lines—simulta 
neously records up to 14 channels 
Completely self-starting for remote 
operation. 

REFERENCE DATA 

Send for Bulletin HC-906B 


NEW MODEL! 

The NEW Model 1406 economically 
brings outstanding Visicorder features 
to the low frequency (DC to 200 cps) 
recording field 

REFERENCE DATA: 

Send for New Bulletin HC-1406 


CIRCLE NO. 122 
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The Honeywell Visicorder is the pioneer, completely 
proven, and unquestioned leader in the field of high-fre- 
quency, high-sensitivity, direct-recording ultra-violet os- 
cillography. Here are some of the reasons why Visicorders 
provide the most accurate analog recordings available: 
constant flat response and sensitivity of galvanometers; 
grid-lines simultaneously recorded with traces to guaran- 
tee exact reference regardless of possible paper shift or 
shrinkage; flash-tube timing system for greater accuracy of 


time lines; superior optics for maximum linearity of traces. 


No matter what field you are in... research, develop- 
ment, computing, rocketry, product design, control, nu- 
cleonics ... the high-frequency (DC to 5000 cps) Visi- 
corder oscillograph will save you time and money in 
data acquisition. 

Call your nearest Minneapolis-Honeywell Industrial 


Sales Office for a demonstration. 


Minneapolis-Honeywell Regulator Co. 
Industrial Products Group, Hetland Division 


5200 FE. Evans Avenue, Denver 22, Colorado 


HONEYWELL INTERNATIONAL 


Sales and Service offices in all principal cities of the world 
United Kingdom, Canada, Netherlands, Germany, 


Manufactur 
ing in United States, 
Vrance, Japan 


Honeywell 
TH) Qudustiiol Products. Cprowp 
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AP Transducer 


Variable - reluctance, d-c 
output transducer is capable 
of extremely low differen- 
tial-pressure measurement 
in presence of line pressures 
up to 5,000 psi. Pressure 
ranges are from +0.1 to 
+2,500 psid. Transducer ac- 
cepts corrosive media on 
both sides; withstands ex- 
treme mechanical shock and 
vibration. Output is 0-5 
volts de. Pace Engineering 
Company. CIRCLE NO. 301 


Program Controller 


Single-case, time-program 
recorder-controller affords 
50% panel-space saving. Re- 
corder chart and program 
cam are driven independ- 
ently, making it possible to 
record repetitions of the 
program on a single chart. 
Program time is _ variable 
from 30 minutes to 30 days. 
Various parameters and con- 
trol modes can be accom- 
modated. Bristol Co. 

CIRCLE NO. 302 


High-Torque D-C Motor 


Instrument motor can pro- 
vide sustained output torque 
of 40 oz-in at 2 rpm; con- 
tains neither revolving 
windinzs nor sliding me- 
chanical commutators. Avg. 
power input at no load is 
80 milliwatts. Standard out- 
put speeds are from 2 to 200 
rpm. Motor meets MIL-E- 
5272-B; can be supplied for 
d-c inputs of 3, 6, 12, or 24 
volts. Brailsford & Co. 

CIRCLE NO. 303 


E-H Servo Test Unit 


Test unit automatically 
measures, displays, and re- 
cords static/dynamic char- 
acteristics of electro-hy- 
draulic servo components. 
Applications include meas- 
urement of flow, pressure, 
differential pressure, dis- 
placement, current, fre- 
quency response, amplitude 
ratio, and phase lag. Visual 
display and X-Y recording 
featured. American Meas- 
urement & Control. NO. 304 


Energy Package 


Small, lightweight storage 
bottle releases high-pressure 
gas by action of an explo- 
sion-actuated pressure re- 
lease valve, which operates 
in only 0.002 second at fir- 
ing current of 2 amperes. 
Applications include use as 
a stored-power source for 
safety and fire extinguish- 
ing systems, control valves, 
pneumatic actuators, etc. 
Conax Corporation. 

CIRCLE NO. 305 


Piston/Angle Valves 


Piston-type angle valves, 
employing impervious 
graphite inner parts, are un- 
affected by action of any 
corrosives except a few 
highly oxidizing agents. 
They are immune to effects 
of thermal shock; will not 
crack or chip; are available 
in 2, 3, 4, and 6” sizes for 
use at temperatures to 340 
F and pressures to 150 psi. 
Falls Industries, Inc. 

CIRCLE NO. 306 


lonization Gage 


Recording ionization gage 
with logarithmic output per- 
mits measurement of vac- 
uums from 10° to 10°! mm 
Hg on a single scale, without 
changing ranges. It is ca- 
pable of long-term, unat- 
tended operation as a re- 
corder and a highly depend- 
able monitor/control for 
automated processing over 
operating cycles of more 
than 200 hours. Fredericks 
Company. CIRCLE NO. 307 


Air Dryer 


An economic, noncycling 
air dryer, designed for pro- 
tection of pneumatic con- 
trols, has rated capacity of 
10 scfm at 100 psig. Highly 
efficient and _ trouble-free, 
it is suited for air-condi- 
tioning control systems, 
pneumatic feeds, production 
lines, etc. No cooling water 
needed. Ambient-tempera- 
ture - variance problems 
eliminated. Hankison Corp. 

CIRCLE NO. 308 
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90 of these chart 


Corporate management emphasis on 
(1) efficient manpower utilization 
and (2) maximum process produc- 
tivity has led to the large-scale use 
of industrial centralized control. To- 
day, the accumulation of data on 
process variables can also be central- 
ized with consequent gains in eco- 
nomics and efficiency. 

The Kybernetes Series 2000 is an 
all electronic (solid state) data 
processing system for the accumula- 
tion of all kinds of process data. De- 
signed for flexibility of application, 
the Series 2000 has the reliability re- 
quired by industrial operations. A 
unique analog to digital conversion 
system provides accurate digitizing 


7 


—digitized 


of process variables regardless of 

source (pneumatic, electric, elec- 

tronic) so that each variable is typed 

on a sheet of paper with up to 90 

columns of 3-digit figures. 

These are some of the reasons why 
the Hagan Kybernetes system is 
finding acceptance in industry: 

e May be used for research as well 
as for operational records. 

e Data may be simultaneously re- 
corded on magnetic or punched 
tape for use in computers. 

e Kybernetes is the only data proc- 
essing equipment on the market 
that provides uninterrupted alarm 
scanning. 


TD 


Ss ona single sheet 


e High accuracy with easy re-pro- 
gramming. Kybernetes systems 
provide easy change of any input, 
or its range. The system is so de- 
signed that spare parts stocking is 
minimum, and the system may be 
expanded to add additional inputs, 
or additional functions. 

A Hagan engineer will be glad to 

explain the many labor-saving and 

unique advantages of the Kybernetes 

Series 2000 Data Processing system. 

Or write for Bulletin MSP 161. 


HAGAN 


CHEMICALS & CONTROLS, INC. 
HAGAN CENTER, PITTSBURGH 30, PA 


HAGAN DIVISIONS: CALGON CO. « HALL LABORATORIES - BRUNER CORP. 
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A versatile Linear-Log 
Servo-Recorder 

for general 
laboratory 

use 


i ae ed tl Si ree, Ce Ore 
PHOTOVOLT CORP. 
95 MADISON AVENUE/#® NEW YORK 16, N. Y 
Also available: Densitometers = Photometers @ Fluorescence Meters @ pH Meters 


CIRCLE N®. 124 ON PAGE 146 


LINE-OPERATED 
SUPER-SENSITIVE ELECTRONIC 


For the exact measurements of extremely low light 
values down to 1/10,000 microlumen . . . for absorp- 
tion and flame photometry. Colorimetry through 
microscopes. Scintillation measurements on crystals. 
Fluorescence trace analysis. Monochromatic color 
densitometry. Measuring high densities on micro 
areas. Light measurements through telescopes. 


MOD. 520-M 


has ee ae ee ae ee] 


PH OTOVOL LT Poateletion 


New York 16, N. Y 


95. Madison Avenue 
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Transmissibility Plotter 


Instrumentation system, covering a 
20 db dynamic range, automatically 
plots the ratio of rms value of two 
varying a-c voltages with respect to 
a third varying voltage. Plots ap- 
pear on built-in X-Y recorder. Volt- 
ages from 5 to 5,000 cps sources (not 
necessarily sinusoidal) can be plot- 
ted; sine voltages with frequencies 
up to 20,000 cps can be accommo- 
dated, F. L. Moseley Co. NO. 309 


Resistance Oven 


Primary standard resistance 
oven comprises a multivalued, 
temperature-regulated set of 
extremely precise and stable 
resistance standards. Accuracy 
is 0.0008% Six individual 
decade standards cover the 
range from 100 ohms to 10 
megohms. Oven exhibits free- 
dom from environmental tem- 
perature effects. Julie Re- 
search Labs. 

CIRCLE NO. 310 


Flame-Out Safety 


Simplified combustion programing system achieves 
split-second electronic detection of flame-out and im- 
mediate shutdown of facility. Detector responds only to 
ultraviolet rays in wave lengths shorter than typical 
visible light; it is not sensitive to variations in firebox 
heat or normal background radiation. General Controls 
Company. CIRCLE NO. 311 


Logic Kit 


Building block logic kit pro- 
vides logic circuit packages and 
accessory equipment, which 
can be used to design, test, 
and demonstrate various logic- 
al operations. It consists of nine 
500 kc building blocks, mount- 
ing panel, power supply, and 
100 patch cords. Digital Equip- 
ment Corporation NO. 312 


Thermal Flowmeter 


Featuring a stainless- 
steel flowcell that is ob- 
structionless and com- 
pletely without moving 
parts, the thermal flow- 
meter is useful for 
measuring the flow of 
corrosive or radioactive 
liquids, liquids under 
high pressure or at high temperatures, and liquids that 
require sanitary handling. Smooth-bore construction as- 
sures negligible pressure drop. Flow Measurements 
Corporation. CIRCLE NO. 313 





Ultra-Fast T/C Two ultra - fast - response 
thermocouples, available in 

@ either single-shielded or 

ti unshielded configurations, 

Ke demonstrate response speeds 

of up to 35 milliseconds for 

a 63% temperature change 

from 32 to 190°F. Both 

thermocouples use 20-gage 

chromel-alumel elements. 

Propulsion Development Labs. CIRCLE NO. 314 


Pressure Transducer 


Variable-reluctance, d-c 
pressure transducers, for 
pressures up to 5000 psig, 
weigh 5 oz and require 
only 3 ma at 28 volts dc 
for a 0 to 5 volt d-c out- 
put. Daystrom-Wiancko 
Engineering Co. 

CIRCLE NO. 315 


Battery-Operated Recorder 


Potentiometer recorder is fully transistorized and 
has a self-contained battery power source (250 hours 
normal life). Standard chart speeds are % to 12 inches 
hour. Full-scale deflection ranges are available between 
0-5 and 0-100 millivolts. Overall accuracy is better than 
0.5%. Instrument Corp. of America. CIRCLE NO. 316 


Flow Monitor 
A new monitor, for 


measuring mass flow 
of predetermined air 
or gas flow rates, i: 
compensated fully for 
changes in tempera- 
ture and rate. of 
change of tempera- 
ture. It has an increas- 
ing sensitivity to low 
flow rates as zero flow 
is approached. The electrical output is suitable for re- 
mote indication, control, or recording of mass flow 
rates. Hastings-Raydist, Inc. CIRCLE NO. 317 


Photoelectric Tach A_ photoelectric 

, tachometer, using 

an integral light 

source, a_ 60-seg- 

ment rotating in- 

terrupter, a photo- 

junction cell, and a 

special transistor 

amplifier, can be 

used to measure 

speeds from 0 to 

25,000 rpm. Driving 

— torque required at 

0.05 in-oz. Servo-Tek Products Co. 
CIRCLE NO. 318 


Select from over 
3,500 different 


SOLENOID 
VALVES from 
VALCOR,, 


Series SV-54 


nurp 
ryly 


'llty 


Series SV-5100 Spex 


elalallemee 


FREE...new 16 page brochure 
—lists over 500 corrosive 


VALCOR =e 


SOLENOID VALVES For complete information on 
these or other models, write 
or call: 


VALCOR ENGINEERING CORP. 


5386 Carnegie Ave., Kenilworth, N. J. 


CHestnut 5-1665 
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new products Optical Read Head 


An optical read head, the max- 
imum reading speed of which is 
10,000 characters per second (in- 
cluding time base), meets the 
; need for a signal-to-noise ratio 

Handy instrument measures distance that is improved over that of 
and length with an accuracy of +0.01 mm. existing systems using perfo- 
Consisting of a sliding glass rule and a rated paper tape as the memory. 
dial gage, the scale is ideal for measuring The ratio for oiled pink tape is 
diagrams, evaluating line spectrums, test- 22:1. Par Products Corp. 
ing scale graduations, etc. Ranges are 0 to CIRCLE NO. 322 
200 mm and 0 to 300 mm. Epic, Inc. 

CIRCLE NO. 319 





Coincidence Scale 


Pressure Regulator 


Industrial regulator, for compressed air and non- 

Dial Gage corrosive commercial gases, finds thousands of applica- 

tions because many component stock parts are inter- 

Indicator dial gage can be read to 0.0001” with a changeable. Inlet pressures up to 3000 psig and outlet 

range of 0.050”. Shock-resistant movement with jeweled pressures up to 500 psig can be accommodated. Modern 

bearings is accurate to one division throughout its Engineering Company. CIRCLE NO. 323 
entire range of 0.050”. Hamilton Watch Co. NO. 320 


Pressure Transmitter Decay-Rate Slide Rule 


A high-suppression, high-accur- With only one setting, 
acy force-balance transmitter pro- a decay-rate slide rule 
vides one to ten span suppression determines the fractional 
to measure small pressure incre- amount of a radioactive 
ments accurately. Handling pres- isotope remaining after 
sures up to 7500 psig, it is the first an elapsed period of time. 
pressure instrument to utilize the An accuracy to three sig- 
force rather than the motion pro- nificant figures is possi- 
duced by a Bourdon tube. Bailey ble in a range from 0.01 
Meter Co. to 0.990. Dyna-Slide Co. 

CIRCLE NO. 321 CIRCLE NO. 324 








The Improved Welch | | Py GOuldian 
CATHETOMETER 1 Te aay eiecanck wav | al 
For Precise Measurements ; 
Rapid Leveling — Fine Elevation Adjustment ELEVATED, OPEN, 

Graduations Engine Divided for CLOSED, VENTED OR 


Uniformity and Accuracy " eg OR 


TANK MAY BE BURIED, 


Vertical Range 100 cm 
Smallest Reading by Vernier 0.05 mm 
Telescope 
Working Distance 45 cm to Infinity 
Angular Magnification 12x at 45 cm 
8x at Infinity 
Reticle 90-degree crosshairs 
Level Sensitivity 50 Seconds 





The latest improved design of the Welch cathetometer pos- 
sesses a combination of features not hitherto available in an 
inexpensive instrument. It can be leveled and placed in 
proper adjustment easily and rapidly, yet all adjustments 
have sufficient sensitivity and delicacy of control to please 
the most meticulous user. It is intended for measurements 
and observations in both industrial and educational laboratories 


wherever an inexpensive instrument of good precision is > Also gauges for: 
needed. It is rigidly constructed and every essential adjust- Barometric Pressure (Mercury Column) 


ment can be made simply and positively. . Absolute Pressure (Mercury Column) 
Pressure and Vacuum 

No. 68A—Each. $257 50 t 6RA Differential Pressure 

° oge Inclined Manometers for draft, 
The Welch Scientific Company pressure or differential pressure. 


ESTABLISHED 1880 a SEND FOR BULLETINS 
1515 SEDGWICK ST., DEPT. ISA, CHICAGO 10, ILL., U.S.A. 


Manufacturers of Scientific Instruments and UEHLING INSTRUMENT CO. 


Laboratory Apparatus 
ie 463 GETTY AVE., PATERSON,N. J. 
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Miniature Recorder 


Miniature circular-chart 
recorder, capable of re- 
cording any variable that 
can be converted to an 
electrical signal, requires 
no pen, ink, or ribbon, 
the graph being printed 
by means of a stylus on 
pressure-sensitive paper 
Features. include low 
price and a remarkably 
legible 3”-diameter chart. 
McGraw-Edison Co. 
CIRCLE NO. 325 


Tiny DC to DC Converter 


Subminiature, high-voltage dc-to-dc converter, com- 
bining low cost and long life, is designed especially for 


infrared detector-tu 


be excitation. Typical voltages are 


12 and 16 kv dc. Voltage supply, operating from a 1.3- 
volt mercury battery, delivers over 250 hours continuous 


operation on a sing 


Hydraulic Booster 


le 0.8 ampere-hour cell. Telex, Inc. 
CIRCLE NO. 326 


Synchro Transmitter 


A series of synchro transmitters 
is designed for low-pressure meas- 
urements in ranges from 0-10 to 
0-350 psi. Pressure medium is fully 
contained within the aneroid ele- 
ment, making the unit ideally 
suited for handling corrosive gases 
or fluids. Another high-pressure 
model is available in ranges from 
0-600 to 0-20,000 psi. Servonic In- 
struments. 

CIRCLE NO. 327 


Continuous booster hy- 
draulic power unit features 
automatic “Hi-Lo” oil in- 
tensification to 5000 psi. In- 
corporating an _ 1800-rpm 
motor, these units are of- 
fered in standard 30- and 
60-gallon reservoir capaci- 
ties, with constant or vari- 
able pump volumes to 32 
gpm. Hannifin Co. NO. 328 


Miniature Thermostat 


Hermetically sealed, miniature thermostat can hold 


control temperature 


within 1.5°C for over 500,000 opera- 


tions with a resistive load of 0.5 ampere at 26 volts dc. 


Thomas A. Edison Industries. 


Metering Pump 


CIRCLE NO. 329 


Low - capacity metering 


=” 


& pumps, available in either 


single- or double - head 
styles, have maximum ¢a- 
pacities of 250 and 500 gpd 
respectively. Maximum 
pressure is 100 psi for either 
model. Stroke length is ad- 
justable over a 10:1 range 
while pump is operating. 
Wallace & Tiernan, Inc. 
CIRCLE NO. 330 


| 
| 
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Case History No. 3 


te, 


PACE 
TRANSOUCERS 
CAN TAKE /7 / 


PACE Model P3D differential pressure 
transducers were used by a missile Auxiliary 
Power Unit manufacturer to measure 
Hydrazene flow rate in production testing. 
The instrument was mounted adjacent to a 
turbine when the rotor failed. In the result- 
ing explosion, the transducer was struck by 
pieces of the rotor blade, knocked loose 
from its mounting and hurled 60 feet. 

When rechecked at the factory, the trans- 
ducer was found to be operative and with- 
in original specifications. With a new 
connector and mounting plate, it was as 
good as new. 


PACE builds a complete line of rugged, 
reliable magnetic reluctance transducers, 
designed to withstand extreme pressure 
overloads and the abuse encountered in 
normal and abnormal applications. 

Write today for detailed information and 
engineering assistance on these trans- 
ducers, Pace Instrumentation Systems, and 
laboratory, production line and in-flight 
Thermocouple Reference Junctions. 


AGI bag inccrink -4auee 


13035 Saticoy Street — North Hollywood, California 
TRiangle 7-7139 
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new products 





Tape Degausser 
Automatic tape de- 
gausser, capable _ of 
erasing reeled tape to 
a nominal 90 db below 
saturation level, ac- 
commodates 
widths from % 
inches on reels from 
to 14 inches in diam- 
eter. Cycling of reels 
through the magnetic 
field assures uniform 
erasing. Capacitor- 
type motors provide 
the mechanical motion, completing each cycle in approx 
110 seconds. DataTape Div. of CEC. CIRCLE NO. 331 


Recording Annunciator 


Automatic recording annuncia- 
tor records (prints) selected “off- 
normal” and “return to normal”’ 
conditions at the command of a 
variety of simple contact devices, 
such as pressure and temperature 
switches, etc. Record includes the 
specific condition, the month, day, 
hour, minute, and second of oc- 
currence, Three béesic models pro- 
vide 32, 64, and 1000 point maxi- 
mums. Scam Instrument Corp. 

CIRCLE NO. 332 


Counter-Timer 


All-transistor, de to 20 
Mc counter-timer com- 
bines the functions of a 
counter, time - interval 
meter, and frequency/ 
period meter. Unit is di- 
rect reading and uses no 
heterodyning techniques. 
Increased reliability is 
backed up by a free two- 
year service warranty. Computer-Measurements Com- 
pany. NO. 333 


Solids Analyzer 


Analyzer completes solids analysis of pigment slurry 
to plus or minus 0.3% accuracy by radio-frequency 
spectroscopy in less than two minutes. Ridgefield In- 
strument Group. CIRCLE NO. 334 


One Chart — 16 Inputs 


New oscillographic recording system 
provides up to 16 identical channels, o1 
two sets of 8 identical channels, recorded 
on a single chart. Permanent, inkless 
traces, produced side-by-side on rectangu- 
lar-coordinate 20-mm channels, permit 
easy comparison of many inputs on a sin- 
gle time base. Nine electrically controlled 
chart speeds are selected by pushbutton. 
Choice of amplifiers provides a variety of 
sensitivity ranges to a maximum of 20 
uv/mm and a frequency response to 125 
cps within 3 db at 10 mm peak-to-peak. 
Sanborn Company. CIRCLE NO. 335 





ZOU. 
Se 
Handarads 


PRECISION 
TEST 
GAUGES 


F.S. Accuracy 
e Zero Reference Adjust 


e Send for Descriptive Literature 


SEEGERS 
INSTRUMENT COMPANY, INC. 


502 West Main Street, Barrington, Illinois 


Look to yee the World’s Finest 


TTT AT 
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CONTROL VALVES 


with 


SLIDING GATE SEATS 


Control Valves need not be marvels of complex 
design to give you close control. Look at the sim- 
plicity of the OPW-Jordan Sliding Gate Control 
Valve. Yet it gives you excellent control, less down 
time and far fewer maintenance headaches. 


The answer lies in the self-cleaning, self-lapping 
action of the Sliding Gate Seats. 


Why not get the facts? Write for free illustrated 
Handbook J170-1. Send for your copy today. 


6013 
Cincinnati 13, ‘Ohio 


OPW-JORDAN 
EL 1-1352 
CIRCLE NO. 131 ON PAGE 146 











Sequence Relay 


Mounted on an _ industrial-style, 
12-pin plug and enclosed in a clear 
plastic cover, this new sequence 
relay provides literally thousands of 
different control sequences. Features 
include a double-cam movement on 
each step; a heavy duty socket for 
simplified mounting and equipment 
maintenance; and a rugged, power- 
ful basic magnet assembly. Life ex- 
pectancy is 10-million operations at 
no load. Struthers-Dunn. 

CIRCLE NO. 336 


Position Transducer 


Noncontact position transducer senses shaft rotation 
and changes this information to digital pulses, which 
measure linear motion. It detects 0.0001-inch increments 
at position speeds up to 120 inches/minute or 0.001-inch 
increments at speeds of 200 inches/minute or faster. 
Rheem Manufacturing Co. CIRCLE NO. 337 


High-Pressure Control 


An addition to company’s 
line of pressure controls 
boosts the high-pressure 
control-range limit to 5000 
psi. Power element is a 
welded-steel Bourdon tube. 
Control incorporates a spe- 
cial leak-proof seaiing nut 
with a Teflon insert. Range 
is 500 to 5000 psi in three 
models having mirimum 
differentials of 450, 200, and 
150 psi. Mercoid Corp. 

CIRCLE NO. 338 


Flip-Flop Module 


Static, 1-megacycle flip-flop module operates within 
a temperature range of 0 to +65°C. It has a humidity 
maximum of 95%; fulfills MIL-T-17113 requirements 
for shock and MIL-STD-167, Type 1 for vibration. 
Computer Control Co., Inc. CIRCLE NO. 339 


T/C Reference Oven 
A reference ther- 
mocouple oven, ca- 
pable of housing 
junctions for’ as 
many as 48 meas- 
uring thermocou- 
ples of various 
types, maintains the 
temperature con- 
stant within 0.5% 
for a wide range 
of ambient temper- 
atures. Using sepa- 
rate junctions for 
ponee individual thermo- 
eer couples eliminates 
grounding _ errors. 

Oven uses a-c or d-c power. George Kelk, Ltd. 

CIRCLE NO. 340 





NOW from NASHUA 


new electro- 
sensitive chart paper 
to bring out 

the best in your 
high-speed recorders 


For manufacturers of instruments designed for instan- 
taneous recording, Nashua Corporation announces a 
superior new electro-sensitive chart paper—Electrace*. 
New Electrace offers you important advantages over 
conventional papers... 


Long stylus life — Patented coating reduces frictional 
wear... Cuts writing wear. 

Low voltage marking — Excellent markings at low 
voltages. 


High resolution — Patented low-friction top coating 
— trace error... gives high resolution of input 
signal. 


Highly flexible backing — Sheet does not crack or fis- 
sure on sharp writing edge . . . permits rectilinear or 
curvilinear recording. 


Improved background — Patented coating gives max- 
imum background whiteness. 

Thin caliper sheets — A roll of Electrace lasts longer 
... records more. 

Marks at high altitudes — Works well even where oxy- 
gen virtually absent. 


Instant response — Records electric impulse the 
instant it’s received. 


New Electrace Chart Paper is either edge-conductive or 
through-conductive. It can be used in instruments de- 
signed for conventional papers without altering the 
instrument. 

Electrace is made to individual manufacturer’s grid, 
imprint, copy and color specifications. Nashua offers 
complete technical service, including design service, to 
manufacturers . . . provides papers tailored to specific 
instruments. Write for full details. 

*Trade Mark 


wax S i tga ° 


Chart Paper Division 
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NEW... 


Jerguson 
Sight Flow Indicators 


easily and inexpensively 
installed to show movement 
of liquid in pipe lines 


Here is a new line of Sight Flow Indi- 
cators . . . easily and inexpensively in- 
stalled in any new or existing pipe line 
Y%” to 2” N.P.T. 


The special design of these new indi- 
cators results in a turbulence in the flow 
of liquid, making it easily visible. Several 
types of indicating vanes, installed within 
the chamber, may also be furnished, ac- 
cording to variable conditions of rate of 
flow and viscosity of liquid. For indica- 
tion of minute flows, small Sight Flow 
Indicators with a rotating vertical rising 
ball are available. 

Jerguson Sight Flow Indicators are 
soundly designed, carefully made, and are 
backed up by a company with over 40 
years experience in the field. Available 
in Transparent and Reflex types, in a 
wide variety of materials and linings, 
and with Wedge Type Illuminators, 
Haveg Chambers, Non-Frosting Glasses, 
or other special construction. 


If you have a problem of viewing the 
flow of liquid in a pipe line, it will pay 
you to investigate the new Jerguson 
Sight Flow Indicators today. Send us your 
requirements or write for Data Unit. 


JERGUSON 


Gages and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 
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new literature 


Measurement Facilities 

New 4-page two-color bulletin GEA 
7013 describes new — electrical-physical 
measurement facilities available at the 
Schenectady Instrumentation Service De 
partment; discusses solution of measure 
ment problems involving complex and 
costly equipment, technical manpower 
typical and unusual measurement appli 


cations. G.F. CIRCLE NO. 401 


Digital/Analog Converter 

\ new digital to analog converter which 
generates an analog output signal pro 
portional to a binary coded decimal in 
put, is discussed in Product Specification 
\21. Converter is designed for dual chan 
nel input, each channel consisting of 3 
decimal digits and sign (+ or —) indica- 
tion. Datex Corp. CIRCLE NO. 402 


Frequency Meters 

Illustrated bulletin F-106 describes a 
new series of expanded-scale frequency 
meters developed to provide better than 
0.1% accuracy in the measurement of 
100 and 60 cps power frequencies. Mir- 
rored expanded-scales and “quick-look” 
combination pointers allow easy reading 
from close up or at a distance. Airpax 


Electronics. CIRCLE NO. 403 


Air Filter Regulator 
Iwo-page bulletin I111-A 
rugged, lightweight, economical filter reg 
ulator, applicable wherever controlled 
supply of clean air or gas is needed 
Constructed of pressure diecast aluminum, 
instrument has a max. inlet pressure of 
250 psi, outlet pressure ranges of 0-5, 
5-35, 35-100 psi. Performance curve, con 
struction specifications, applications, cut 
away drawing included. Rockwell Mfg. 
CIRCLE NO. 404 


describes 


Temperature Control 
in Block Curing 

Special bulletin 1166 discusses increas- 
ing efficiency and cutting operational 
costs of cement block curing kilns through 
the use of automatic programing control 
ol temperatures Temperature control 
system automatically regulates changes in 
temperature while simultaneously record 
ing temperatures throughout the curing 
future reference and study 
CIRCLE NO. 405 


evcle for 
Partlow Corp 





Potentiometers 

New 4-page brochure summarizing key 
information on company’s complete line 
of leadscrew and wormgear actuated po 
tentiometers, contains basic specifications 
such as terminal types, resistance ranges, 
end settings, tolerances, power rating, 
operating temperature, size and price on 
each of 13 models. Cutaway drawings in 
cluded. Bourns, Inc. CIRCLE NO. 406 


Chronographs & Clocks 

New bulletin 171-60 contains complete 
descriptive and technical data on com- 
pany’s line of tape chronographs, drum 
chronographs, precision regulator clocks 
Photographs, operational data, catalog 
numbers for all standard models, acces 
sories, supplies are included. Gaertner 
Scientific Corp. CIRCLE NO. 407 


Manual Valve Control 

Bulletin 153 describes latest addition 
to company’s line of closed-loop process 
control instruments: Type A153 Manual 
Operator, a manual valve control 
equipped with meter-type valve position 
indicator and control knob. Performance, 
dimensional data, circuit description and 
specs included. Robertshaw-Fulton Con- 


trols Company. CIRCLE NO. 408 


Plotting Boards 

New 5-page technical data sheet, Form 
80-392, describes transistorized XY plot 
ting boards, both single and dual arm 
with electroluminescent panels for back 
lighting. Detailed features, specs are given 
for 30” x 30” units, designed for plotting 
data from digital/analog computers, plot 
ting tracking data from missile-range in 
strumentation systems. Computer Systems 


Incorporated. CIRCLE NO. 409 


Transistorized 
Digital Modules 

Spec sheet describes package capable of 
generating single pulse with duration 
which is variable from approx. 0.5 micro 
second to 350 microsecond. Space is avail 
able in package for extra capacitor to 
extend another range of 10 to 1 pulse 
duration coverage. For long pulse dura 
tion, external capacitors can be connected 
to the circuit through socket terminals 


Wang Laboratories CIRCLE NO. 410 





The only industria 
computer with 
alitomatic priority 
analysis after eac 
instruction... . 


RCA11I0O 


Along with its “‘battleship”’ construction, ultra high- 
speed and maximum accuracy, the RCA 110 pro- 
vides a critically important control function not 
available in any other industrial control computer 
...it automatically responds to off limit or emer- 
gency situations and handles them on a priority 
basis . . . with a complete analysis of priority after each 
instruction! This eliminates the delay between the 
occurrence and the recognition of an emergency 


condition. 


Not only will the RCA 110 correct the most urgent 
situation first, but if more than one trouble-spot 
should occur at the same time, it automatically 
appraises the urgency of each and handles it in turn. 
Result—better control, programs are easier to write, 
memory space is conserved, and computer free time is 
automatically assigned to self-checking routines. 


From its very concept the RCA 110 was designed 
not as a “package”’ but as a total system—which 
ean be tailored to the exact data control needs of 
each user. In making your feasibility studies we 
invite comparison with all other electronic industrial 


computer systems. 


CIRCLE NO. 134 ON PACE 146 


ELECTRONIC INDUSTRIAL. 
COMPUTER SYSTEM 


For complete information write: Industrial Computer 
Systems Dept., Electronic Data Processing Division, 
RADIO CORPORATION OF AMERICA, 
21 Strathmore Road, Natick, Mass. 


COMPARE THESE PERFORMANCE SPECS 
Speed—including access time and staticizing, adds in 
56 microseconds, multiplies in 728, divides in 868. 
Instructions—one address (limited two address), 7 
indexable address modifier registers, 71 wired-in in- 
structions. Number System—fixed point, binary or 
binary coded decimal. 24 bit word length, word time 
28.89 microseconds. Working Storage— magnetic core, 
coincident current, variable in size from 256 to 4096 


quency 936 kilocycles. Bulk Storage— magnetic drum, 
3600 rpm, 4096 to 51,200 words, 8.3 milliseconds 
average access time, 200 kilocycle transfer rate, up to 


12 buffer tracks for input-output. Size— 82” high, 34” 
deep, 105” long. Typical Power Input—5 kva, 220 volts. 


a a a a ae ee ee ee ee ol 
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The Most Trusted Name 
in Electronics 


® RADIO CORPORATION OF AMERICA 
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new literature 





Acceleration Switches 


Catalog sheet covers eight models of 
damped type acceleration switches. All 
physical characteristics and specification 


are listed. W. L. Maxon Corp. NO. 411 


Transistor Amplifier 


Bulletin 204 illustrates and describes 
new high-gain, low-power-drain, plug-in 
type transistor amplifier designed es 
pecially for thermocouple null device 
application in environmental temperatures 
ranging from —10° to +175°F. Features, 
specific performance data, specifications 
provided. Harco Laboratories, Inc. 

CIRCLE NO. 412 


Recorders/Indicators 


New 48 page “ElectroniK” Recorder 
catalog highlights new modular design 
features, the quick changing 2-to-24 point 
“ElectroniK” Universal Multipoint re 
corder and other “ElectroniK” strip and 
circular chart recorders and precision in 
dicators. Catalog C 15-la. Minneapolis 
Honeywell. CIRCLE NO. 413 


Temperature Controls 


New catalog G-25 shows complete line 
of differential expansion-type tempera 
ture controls. Included is general descrip- 
tion of operation together with photo and 
brief specs of each model. Both electric 
and pneumatic instruments are covered 
Available for temperatures up to 2000°F 
and in choice of standard, water-tight, on 
enclosures. Burling In- 


explosion-proof 
CIRCLE NO. 414 


strument Co. 


Stopwatch Guide 


New 16-page stopwatch selection guide 
describes complete line of precision timing 
instruments for production analysts, engi 
neers and others in design, testing and 
control. Data and specifications on con 
struction, operational methods, size and 
reading given for over 100 different 
timers. Heuer Timer Corp. 

CIRCLE NO. 415 


Autographic Plotters 


Complete line of multirecord auto 
graphic plotters is discussed in new bul 
letin PG-100. Contains application data 
complete specifications on company’s 
standard, high-speed, and extra-high-speed 
strain gage plotters, modular plotter, 
segmental recorder and scanner plotter 


Gilmore Industries. CIRCLE NO. 416 


Building Blocks 


Iwo new lines of very high-speed logic 
modules are described in 6-page folder. 
Six of the circuits are in company’s series 
of digital test equipment, which features 
graphic front panels and patchcord logic. 
Other seven units are in company’s series 
of system building blocks, plug-in modules 
designed for high density packing in 
digital systems applications. Digital Equip- 
ment Corporation. CIRCLE NO. 417 


Accelerometer 


Details of new, miniature, rugged lin- 
ear servo-accelerometer for missile, air- 
craft, other circuit uses, are contained in 
data release 116960. Small hermetically 
sealed unit, 2” long and 1” diameter, 
shown in actual size. Uses, characteristics, 
features, accessory electronics included. 
Kistler Instrument Corp. 

CIRCLE NO. 418 


Gas-Driven Gyro 


Design performance characteristics of 
2° of freedom gyro, driven by hot gas 
and designed to provide displacement 
reference for missiles during short-dura- 
tion flights, are described in new _ bro- 
chure. Gyro features rugged construction, 
internally-stored propellant 
CIRCLE NO. 419 


fast starts, 
cartridge. Lear, Inc. 





If Its Quick Handling of Circuit Groups You Want... 


Buchanan has it. . . . Circuit groups 
are wired to Buchanan Fanning Strips 
made especially for Buchanan sec- 
tional MD pres-SURE-blocks. You con- 
nect and disconnect from 2 to 24 cir- 
cuits without handling individual wires 
and the possibility of wiring errors. 
There’s no end to the versatility of MD 
blocks. Just 2 different snap-fit parts 


U. S. Pat. No. 2,922,139 


build any length block. Common wires 
—equal to 1 #22 thru 1 #8—can be 
grouped under a single tubular contact. 
That saves space, minimizes jumper- 
ing, eliminates lugging. Write now for 
Bulletin I-1. 


Tubular contacts listed by UL aD (ER 
Blocks listed for 600 v. by CSA. LA WS 


BUCHANAN ELECTRICAL 
PRODUCTS CORPORATION 





FOR FAST, SIMPLIFIED 
TEMPERATURE MEASUREMENTS . . 


The RESCON 
THERMAL TEST SET 


A compact, portable unit for obtaining 
temperature measurements in electronic 
equipment — from the individual compo- 
nent to the package itself. Applications 
include: transistors, diodes, tubes, trans- 
formers, micro-miniature circuits, etc. 

Direct readings . . . no calibrations . .. 
rugged construction. 


HILLSIDE, NEW JERSEY 
In Canada: ESNA CANADA LIMITED, Toronto 16 


BOOTH 305 — ISA SHOW 
CIRCLE NO. 135 ON PACE 146 


ISA Journal 


RESCON 

ELECTRONICS CORPORATIONS 

151 Bear Hill Road, Waltham 54, Mass. 
TWinbrook 93-8600 


Designers and Manufacturers of Electronic Test Equipment 


CIRCLE NO. 136 ON PAGE 146 
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Diaphragm Control Valves 
24-page bulletin 800 discusses the ce 
n, operation and typical applications 


of the company’s diaphragm control 
valves. Completely illustrated. Specifica 
tions included. Warren Automatic Con 
trols Company CIRCLE NO. 420 


Dust Topics 
14-page publication, “Dust Topics”, de Highly favorable reaction 


scribes new equipment for dust surveys among gauge users has fol- 

air pollution analysis, radiation protection 

and special submicron filtration appara lowed the development of 

tus, ¢ omple te specs, operating characteris the Heise Micro-Slide adjust- 

tics, prices included. Over 100 instruments : 

described. Gelman Instrument Co ment. Systematic field recal- 
—— oe ‘ ibration of batteries of Heise 

7 gauges may now be directly 

and precisely effected with 


Snap-Acting Switches 
minimum time loss. 


Metal-cased, heavy-duty snap-acting 


switches with sealed, roller or sealed ‘platen <tiletieinae wv Sse 0005 inches in the effec- 


roller plungers, and adjustable roller 


level or hand actuators, are described in tive length made sector slide may be quickly and conveniently 
bulletin B-30. Detailed descriptions, pho 

tographs, dimensioned Prvceertn “th po opplied. : 

movement specifications included. Uni Periodic recalibration of gauges may also be reduced as a 
max/W. L. Maxson CIRCLE NO. 422 sential the damping nies ob the spring teaded adjustment 
which protects the setting from shock and vibration. 


Pressure Reducing Valves 


Catalog sheet describes pressure 1 
ducing valves for use with steam, water 
gas and air to initial pressures of 500 psi 
Diaphragm-operated, single-seated, spring 
loaded bronze body valves are recom 
mended where simple, tight-seating valves 
are needed for small volume capacities 
Reduced pressure ranges: 50-225, 10-150, 
0-5 psi. Atlas Valves Co NO. 425 


Nuclear Instruments 


New 36-page catalog describes broad 
range of nuclear accessories and related 
instrumentation for radioisotope users in 
research, industry, medicine and cduca 
tion, Instrument categorics include: scin 
tillation detectors, chromatogram scanners 
tritium monitors, chart recorders, rocut 
gcn dosimeters, ratemeters, timers pulse 
generators, air samplers, and others $ 1 
\tomi Accessories / Baird-Atomic, Inc ; enty na 2 x 

CIRCLE NO. 424 v FULL SCALE READING (P.S.1.) 
Over Over 
0-15 to 0-5,000 | 0-20,000 0 0 fe] 0 
0-5,000 and and to to to to 
Temperature Measurement inclusive | including | including 100,000 
Component Group Se Se 
$183.50 $205.50 $238.50 
perature measurement amplifier and tele = $209.50 $231.50 $264.50 $275.50 $286.50 $336.50 $386.50 
metering reference unit. Amplifier unit $255.50 $277.50 $310.50 $321.50 $332.50 $382.50 $432.50 


‘ ( ‘ss ow le 2 | ; ‘lo ~ « Oss « 
Ra SON SS Sea ae DELIVERY — 2 WEEKS FOR MOST RANGES — PRICE F.0.8. NEWTOWN 


chromel-alumel thermocouple, amplifying 











Specification sheets discuss new tem 



































this to produce a voltage of 0 to 5v across 
a 5O0°K load. Reference unit enables a 
selection of hot junction reference tem 
perature above which positive signal will 


be fed to amplifier causing it to have 











proportional output plus polarity. Lumen 


CIRCLE NO, 425 CIRCLE NO. 137 ON PAGE 146 
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new literature 





High Vacuum Instruments 


New short-form catalog describes high 


vacuum equipment line of company’s 


vacuum tube products division Includes 
description of gage tubes, controls and 


ion pumps. Hughes Aircraft Co. NO. 426 


Digital Data Handling 


Bulletin 3004-A-12 describes company’s 
MicroSADIC / MicroLOG 
When MicroLOG is connected to the digi 
tizer of the MicroSADIC system, digital 
printed out directly 


Accessories 


information can be 
from the digitizer at a rate of approxi 
mately 3 samples per minute. Specs and 
block included. Consolidated 


Systems Corp CIRCLE NO. 427 


diagram 


Midget Air Cylinder 


Bulletin 0230-Bl provides concise engi 
neering data and specifications on the 
new 200 psi maximum series “S” midget 
air cylinder. Both universal mounting and 
nose mounting models in %4”, 1” and 18” 
bore sizes with standard strokes to 12” 
fully described. Cut-away diagram points 
out internal /external features of compact 
small force air cylinder. Hannifin Co 


CIRCLE NO. 428 


SSVW MOLSO8 Of 
NI ‘CIONSY-SN3AZLS 
Y3ddOHD DV «90 


Eliminates 
sets. 


Write for 


Catalog 554 


STEVENS 


INCORPORATED 


ARNOLD 


7 ELKINS STREET 
SOUTH BOSTON 27, MASS 


CIRCLE NO. 138 ON PAGE 146 


138 ISA Journal 


and automatic 


For battery-oper- 
ated portable low- 
level d-c amplifiers 
and 
For transistorized d-c 
amplifiers. Removes 
stray a-c signals 
f-om chassis wiring. 


Servomotors 


Catalog shows new models and up-dated 
specs on company’s Size 8 and Size 11 
servomotors; gives revised model numbers, 
complete electric and mechanical specs, 
outline drawings and torque-speed curves 
soth lines include as standard units, servo 
motors, velocity-damp servomotors, ine1 
tia-damp servomotors and servomotor gen 
crators, with optional voltage require 
ments, mechanical characteristics. Heli 
pot/Beckman Instruments, NO. 429 


How to Use Meters 


October issue of “Technique”, A Jour 
nal of Instrument Engineering, features 
“The Use of An Impedance and Angle 
Meter on Rented Protection Pilots”, “The 
Muirhead-Pametrada Integrating Power 
Meter”, and “Use of a Phasemeter for the 
Measurement of Group Delay Variations 
in Television Signals”. Muirhead Instru- 


ments. CIRCLE NO. 430 


Electronic Test Equipment 


Colorful catalog AP16 features special 
ized line of new professional test equip 
ment. Includes TV analyst to quickly 
pinpoint TV trouble; obsolescence-proof 
accessory test panel to test both old and 
new tubes; combination multiple-socket 
punch card obsolescence 
proof dynamic mutual conductance tube 
tester, and transistor tester. BkK Mfg. Co 

CIRCLE NO. 431 


Pressure Regulators 


Details on pressure regulators for re 
ducing and boiler fuel applications are 
given in bulletin 182. Used on transmis- 
sion, distribution, industrial systems where 
reliability, minimum maintenance, ad 
vantages of underspring loading are re 
quired. Bulletin provides recommended 
spring ranges, diaphragm chamber sizes, 
valve and exterior dimensions, shipping 
weights, design and performance features. 
American Meter Co. CIRCLE NO. 432 


Pneumatic Loading Panels 


Loading panels for remote manual con 
trol of pneumatically-operated — valves, 
cylinders, other devices are described in 
new folder. Specifications given for two 
units. Model 140-1: 
ranges of 0-to-40 or 0-to-100 psi; Model 
141-1: more 
ranges of 0 to 30, 0 to 50, or 0 to 100 psi 


Mason-Neilan. CIRCLE NO. 4385 


reduced — pressure 


precise regulations, with 


Control Valves 


Complete engineering information on 
company’s sliding gate and plate control 
valves is listed in 8-page catalog J170-1. 
Recommended for use on steam, water, 
air, oil, gas and chemicals, control valves 
are available in sizes from '4” to 6”. Ap 
plications, operating features, materials, 
temperature limitations, 
photos, charts included. OPW-Jordan. 
CIRCLE NO. 434 


pressure and 








ACCURACY: 
Within 1% 


s MATERIALS: 
off- 18-8 Stainless 
Steel, welded joints 


WORKMANSHIP: 
The finest, right 
through to individ- 
ual calibration 


CcosT: 

Being Weksler, 
cost is always 
moderate 





“ORIGINATORS OF 
WORLD RENOWNED 
ADJUST-ANGLE 
THERMOMETERS” 


eeeeeeeeeeeeees 


Dm THERMOMETERS 8 
‘iii; aan 


40 


Weksler Bi-Metal Dial Thermometers are incom- 
parable for every type of scientific temperature 
measurement. Dished anti-parallax dials, stem 
lengths to fit all standard thermo-wells, gasket 
sealed bezels, heavy crystal, external adjustment, 
and all standard F and C ranges are features you 
expect and get from Weksler ! 


WRITE FOR BULLETIN 700 


WEKSLER INSTRUMENTS 


CORPORATION 


195 EAST MERRICK ROAD. FREEPORT L.I., N.Y. 


Indicating and Recording instruments for Temperature, Pressure and Humidity 


CIRCLE NO. 139 ON PAGE 146 





Gas Survey Recorder 


\ gas survey recorder that dramatically 
cuts load research costs is the subject of 
new 4-page catalog 35-1543. The basis 
for scientific gas demand studies, how 
survey costs can be minimized, installa- 
tion, mechanical operation, direct transfer 
of punched tape data to a computer for 
study, are fully described and illustrated. 
Fischer & Porter CIRCLE NO. 435 


Resistor 


An ultra-stable wire-wound resistor per- 
mits both positive and negative compensa 
tion wherever required over the tempera 
ture range. Total temperature variation 
over the range of 55 to +125°C is 
less than .03%, can be as low as .O1%. 
Meets all applicable military specifica- 
tions. Catalog sheet available. National 
Resistance Corp. CIRCLE NO. 436 


Voltage Digitizers 


Complete technical specifications in 
form of two data sheets, for two models 
of voltage digitizers, include application 
data, general specifications, electric out- 
puts, temperature range. V1I2-AD and 
VR12-AB are digitizers of highly accurate, 
high-speed, all semi-conductor, analog 
voltage-input to digital-output converters 
whose distinguishing features are great 
sensitivity, plugin module construction. 
True bipolar measurement. Adage Inc. 
CIRCLE NO. 437 


Amino Acid Analyzer 


New brochure S-158 describes Model 
120 Amino Acid Analyzer; gives feature 
and application data on use of instrument 
for automatic analysis of protein and 
peptide hydrolyzates, physiological fluids, 
tissue extracts, foods, culture media, phar 
maceuticals. Full specs, operating princi 
Spinco/Beckman_Instru 

CIRCLE NO. 438 


ples described 
ments. 


Temperature Conversion Chart 


Free wall chart permits rapid, accurat« 
conversion from any scale — Kelvin, Ran 
kin, Centigrade or Fahrenheit to any 
other scale. Range: absolute 0 to 16,000°C 
Accuracy rulings: 0.01 below 100°¢ 
0.02 up to 800°C, 0.05° up to 800° ¢ 
0.02° up to 2000°C, 1° up to 6000°C and 
5° up to 16,000°C, Rosemount Engi 
neering CIRCLE NO. 439 


Digital Pressure Transducers 


Continuous, accurate, reliable monitor 
ing of gas and liquid pipelines through 
printed records and warning alarms is 
possible with new series of digital pres 
sure transducers described in Product 
Specification A/10, Transducers indicate 
in digital form the magnitude of pressure 
inputs. Output of any transducer is 
suitable for entry into recording devices 
such as printers, card punches, tape 
punches and light banks. Datex 

CIRCLE NO. 440 





| PHILIPS 


for mV and temperature measurements 


automatic potentiometer recorder 


type PR 2210 


laboratory accuracy in an industrial 


instrument 


Lab Electromagnets 


New reference brochure on laboratory 
electromagnets gives technical specifica 
tions, graphic illustrations and perform 
ance of company’s electromagnet systems 
Special section illustrates magnetic field 
homogeneity plots, describes obtainable 
performance with numerous pole cap con 
figurations on the electromagnets. Varian 
CIRCLE NO. 441 


Associates. 


Two-Color Pyrometer 


New 4-page brochure describes an auto 
matic, 2-color pyrometer, a high tempera 
ture measuring instrument for wide range 
of applications such as streams of molten 
metal, hot billets in motion, vacuum 
melting, and combustion control. Com 
plete descriptive details, general specs, 
photos of sensing head and control units 
included. Shaw Instrument Corp. NO. 442 


Nuclear Gages 


How to use nuclear gages for rapid 
field determination of moisture and den 
sity in soils, aggregates, concrete, and 
asphalt is described in new 6-page bro 
chure. Nuclear density 
probes can be used on the surface of 
material being tested or inserted into bore 
holes through access tubing to measure 
the moisture or density at selected depths 
to 200 ft Nuclear- 
Chicago (¢ orp 

CIRCLE NO. 443 


moisture and 


below the surface 











switcheable measuring ranges in a single 


unit 


4 chart-speed finger-tip operation 


all parts easily accessible 


ample room provided for incorporation of 


supplementary gear 


simple and sturdy construction 


reliable performance even-under the most 


severe conditions 


available: also with two-position or 
proportional control or for recording of 


up to 12 measuring points 


U.S.A.: Philips Electronics Inc., Instrument Division, 750, South Fulton Ave., MOUNT VERNON N.Y. 
Canada: Philips Electronics Ltd., 116 Vanderhoof Ave., TORONTO - Ontario 
Overseas inquiries: N.V. Philips’ Gloeilampenfabrieken - Eindhoven - Holland 


CIRCLE NO. 140 ON PACE 146 
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Judging by 
the Company 
‘We Keep... 


... “The Company We Keep” un- 
doubtedly all agree that: YOU 
DON'T HAVE TO STAND ON 
YOUR HEAD TO RECOGNIZE 
GOOD WORKMANSHIP! 


& 


If you are standing squarely on your 
feet and looking for a Control System 
manufacturing-specialist with an in- 
timate knowledge of Industry’s de- 
mands from Power Plants to 
Refineries from Steel Mills to 
Chemical Plants we suggest you join 
“the Company We Keep” and _ re- 
quest a quotation from Electro-Mech 
on that planned plant automation 
job you are working on. 


Electro-Mech Corp., Norwood, N. J. 


oJ 
Electro-Mech 


CIRCLE NO. 141 ON PAGE 146 
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new literature 





Flow Totalizer System 


Totalizer system is featured in new 2 
page bulletin with complete specs, plus 
and block dia 


NO. 444 


principles of operation 


gram. Potter Pacific Corp. 


Vacuum Gages 


Catalog 175 lists heated 
thermopile vacuum gages compensated fon 
temperature and rate of change of tem 
perature. Includes operating principles, 
specs, accessories. Hastings-Raydist 


CIRCLE NO. 445 


company s 


Electric Contacts 


study of metal 
electric their 
selection, are included in the latest issue 
of technical bulletin Vol. 1, No. 2, to- 
gether with articles on thermocouple ma- 
terials. Engelhard Industries. NO. 446 


\ detailed 
contacts, 


precious 
applications and 


Electrode Glands 


New 
electrode glands for pressure sealing elec- 
tric leads into systems operating from 
095 microns absolute to 2500 psi at tem 
peratures from —300° to +1850° F. Range: 
3.0 to 200 amps. Ceramic insulated elec 

high dielectric 
insulated glands 
highly 


catalog 960 describes company’s 


glands — provide 
All- Teflon 
recommended — for 


trode 
strength. 
specially cor- 
rosive applications. Conax. NO. 447 


Pressure Test Gage 


Large 14” diameter, evye-ease green dial 
increments, 


pressure readings on new stand- 


with white permits “at a 
glance” 
ards precision test gage. Designed for ex- 
treme accuracy of pressure measurements, 
gage can be used as a secondary standard 
in place of average dead weight 
Ranges: 0-15 to 10,000 psig. Seegers In 
CIRCLE NO. 448 


tester. 


strument Co 


Temperature Control System 


Unique elevated temperature platinum 
thermometer, avoid 
contamination by gases, is used with elec 
tronic controller of novel design to opet 
continuously 


resistance sealed to 


reactor for 
output 


ate saturable 
variable power to furnace 
ings. Company's A CNS 
complete, require no further equipment 
to control furnaces between 100 watt and 
100 kva capacities for long periods within 
0.02°C at any temp. up to 1,200°C or 
2,200°F, from an unstabilized power sup 
ply. Bulletin HXOV. Atkins Technical 
Incorporated CIRCLE NO. 449 


wind 
systems are 








TODAY'S MODERN INDUSTRY 
DEMANDS A MODERN THERMOMETER 


OS EOE Sa NS I: 
RED-READING MERCURY THERMOMETERS 


2 ee 


Red-Reading Mercury 








“Extruded Brass Case 
. 


Chrome Finish 








LELLLE 


Ranges: 
-40 to 950°F 


or Equivalent in °C 





5 


WRITE FOR 
COMPLETE INFORMATION 


Ask for 
Bulletin No. 35 


Find Your 
Paimer Representative | 
in The | 


Yellow Pages 
— —__} 


PALMER THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, Recording 


and Dial Thermometers © Cincinnati 12, Ohio 
CIRCLE NO. 142 ON PAGE 146 





Automatic Checkout Monitors 


Illustrated brochure lists facilities and 
scope of company, features corporate 
facilities, photos of checkout and monitor 
systems for industry and defense. Monitor 
Systems, Inc CIRCLE NO. 450 


Free Wall Chart 


Convenient reference wall chart for in 
dustrial radiographic departments, “The 
ABC's of Industrial X-ray Film Process 
ing’, provides concise, comprehensive 
guide to recommend X-ray film tank proc 
essing procedures. Eastman Kodak. 

CIRCLE NO. 451 


Plastic Lenses 


Low-cost, light-weight, optically-ground 
and polished solid plastic lenses are de 
scribed in a new 4-page, 2-color bulletin 
100. Advantages, applications, specifica- 
tions, manufacturing facilities included 
Fostoria Corp CIRCLE NO. 452 


Calcium Analyses 


New 2-page data sheet describes a con 
tinuous, automatic method for determin 
ing the presence of calcium down to 
parts per million at a rate of 20 analyses 
per hour. Detailed analytic procedure 
Actual chart recordings included. Techni 
con Controls, Inc CIRCLE NO. 453 


Tape Transmitter/Receiver 


Fen-page bocklet describes company’s 
tape transmitter-receiver; contains full 
view photos, clear description of construc 
tion and explanations of channel require 
ments for operation, — error-detecting 
double parity check system and inter 
locking system. Friden, Inc NO. 454 


Pressure Transducer 


Spec sheet contains information on new 
high-performance absolute-pressure trans 
ducer which features high accuracy in 
small cross section, outstanding perform 
ance at 35G’s, long, noise-free life, high 
reliability, low temperature error. Bourns, 


Incorporated CIRCLE NO. 455 


Calibration Techniques 
and Errors 


8-page illustrated paper discusses tech 
niques and errors in applying such devices 
as A-T voltmeters, thermal voltage con 
verters, micropotentiometers to typical 
problems in calibration of electronic volt 
meters. Possible sources of errors: human, 
loading effects, voltage drop in connecting 
leads, stray field pickup, effect of ground 
currents of signal and power frequencies, 
transmission-line effects, response and 
waveform errors. Ballantine Laboratories. 

CIRCLE NO. 456 





LOW BUDGET... 
CON MAC CHROMATOGRAPHY 
COMPONENTS 
...FOR FAST DELIVERY 


CUSTOMER FIELD SERVICE 


MINIMIZE FILAMENTS IN HARNESSES— 
MATCHED PAIRS Two matched pairs, improved 





Viele ieee 
VPC DETECTOR (A) 2-inch leads wiring in balanced bridge with 


DOWN.-TIME! (B) 12-inch leads terminal panel, 12-inch elec- 
(Minimum order 5 pairs) trical leads and four tube nuts. 





FACTORY REBUILDING OF YOUR 
UP-GRADE THERMAL CONDUCTIVITY DETECTORS 


EARLY Detectors cleaned, re-filamented and bonch-tosted 
/ >| on specified carrier (0-5 mv. recorder or O-1 mv. 
MODELS recorder as required). 





BIG SIGNAL PANCAKE POWER SUPPLIES 
: - Solid state, 20 volts at 500 milliamperes. Helipot 
LOW NOISE attenuator or decade stepping switch. Quick, easy 


RELIABLE! hook-up. 





ALSO AVAILABLE — 
@ Thermal Conductivity Cells for Gas Analysis © Temperature Regulated Cells 
® Micro-Cell for use with '|4"’ Packed Columns, VPC ® Gas Density Detectors for VPC 
@ Gas Blenders for Automatic Mixing of Gases © Portable and Panel instruments 
VISIT BOOTH 406 — PITTSBURGH CONFERENCE ON ANALYTICAL 
CHEMISTRY AND APPLIED SPECTROSCOPY, FEB. 27 to MARCH 3. 


GOW-MAC INSTRUMENT COMPANY 
100 KINGS ROAD, MADISON, N. J., U.S.A. ¢ Telephone: FRontier 7-3450 


GAS ANALYSIS BY THERMAL CONDUCTIVITY SINCE 1935 
CIRCLE NO. 143 ON PAGE 146 


Have 





you 


PRECISION ELECTRICAL INSTRUMENTS 





had 7 





) 
your 





The new MUIRHEAD 
abridged catalogue briefly MUIRHEAD 
describes the latest 


instruments in production 

and quotes the publications PRECISION ELECTRICAL INSTRUMENTS 

which describe individual MUIRHEAD INSTRUMENTS INC., 

types. 441 Lexington Avenue, New York 17, N.Y., U.S.A. 

co ¢ f ; MUIRHEAD INSTRUMENTS LIMITED, 

en or your free issue Stratford, Ontario, Canada. 

today. MUIRHEAD & CO. LIMITED, 
Beckenham, Kent, England. 
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Precision 


OPTICS 


\ 


From World’s Largest 
LENS BANK 


“ “Off the Shelf” Delivery! 


.. » Lenses of every conceivable speed 
and size 1/4 “to 80” Big Berthas... 
sould on a 15-Day Free Trial and UN- 
CONDITIONALLY GUARANTEED! 


Research Optical As- 


sembly Lab—Solves your 
special custom lens problems! 
Currently Serving Industries 
Giants ... Ford; R.C.A.; 
G.E.; A.E.C., ete. 


Write for Free 132 Photo 
Optics Catalog 1.S.A, 161 


BURKE & JAMES, 
321 S.Wabash Chicago 4, Illinois 


SENT : 
UPON REQUEST ® 
Formulas ; 


Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 
General Principles 


pa [Sturtevant fco. 
ADD/SON [QUAL ITy/ 4LLINOIS 


om 
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Thermocouple Calibrator 


New bulletin 201 illustrates and de 
scribes portable thermocouple calibration 
stand and thermocouple reference junc 
tion compensator. Specific. performance 
data, information on models, specs in 
cluded. Harco Laboratories 

CIRCLE NO. 457 


Digital Recording Systems 


Applications for digital tape recording 
techniques described in 20-page brochure 
include: communications, filing, media 
conversion, acquisition and_ reduction, 
high and low speed sampling. Functional 
and block diagrams included. Minneapo 


lis-Honeywell CIRCLE NO. 458 


Portable Oscilloscope 


Colorful 16-page booklet gives a de 
tailed presentation of the seven available 
company oscilloscopes with 3” cathode 
ray tubes, including rack-mount models. 
Booklet also contains complete specs, per 
formance characteristics, pertinent illus 
trations. Tektronix Inc NO. 459 


Voltage Comparators 


New 2-color, 6-page bulletin on com 
pany’s transistorized voltage comparators 
used for critical go/no-go applications, 
describes Model 50 voltage comparator 
and Model 51 voltage comparison ampli 
fier. Instruments have accuracy, speed, 
reliability. Non-Linear Systems NO. 460 


Blast Furnace Control Systems 


The application of automatic control 
systems to Il areas of blast furnace op- 
erations is described in new 24-page bul 
letin MSA-190, Charts, diagrams, photo 
graphs of both electronic and pneumatic 
systems are included. Also described is the 
application of data processing equipment 
to blast furnaces for both operating and 
research purposes. Hagan Chemicals and 


Controls CIRCLE NO. 461 


Strain-Gage Power Supplies 


Bulletin PT 214.1 lists specifications, 
features of 6 new models of power sup 
plies for strain gages. Continuously vari 
able output ranges are from 0 to 30 \ 
and 0 to 200 ma at input of 117 v_ (95-135) 
60 cps. Completely transistorized models. 
Bulletin lists specifications, including 
noise level across a grounded 350-ohm 
bridge of 1 wv peak to-peak and _ line 
voltage regulation .03% and load regula 
tion .03% no load to full load. Computer 
kngineering Associates. CIRCLE NO. 462 


isdae 
mentation 
Engineer 


A 


Lockheed M 
Division's growing research lab- 


issiieS and opace 


oratory, engaged in energy con- 
version research, has opened a 
challenging position for a com- 
petent Instrumentation Engineer. 
3 to 8 years’ experience in the 
design and development of pneu- 
matic and electronic instruments 
for chemical processes and unit 
operations are required 

Work includes tailoring and 
adapting instruments to suit such 
applications as high tempera- 
ture, process pilot plants, physi- 
cal and chemical measurements, 
and process control. This is an 
excellent opportunity for a com- 
petent man well versed in the 


teed- 


fundamentals of process 
back control and electronic 


control devices 


INSTRUMENTAL 
TECHNICIAN 


Some college training with a min- 
imum of 3 years’ experience in a 
chemistry or physics laboratory. 
Please send a detailed techni- 
cal résumé to Mr. R. C. Birdsall, 
Lockheed Missiles and Space 
Division, Dept. M-10A, 962 West 
El Camino Real, Sunnyvale, Calif. 
U.S. citizenship or existing 
Department of Defense industrial 
security clearance required. 


Lockheed 


MISSILES 
AND 
+7 of 0 OF ae OU AA E-1 10), | 





classified 
advertising 


POSITIONS WANTED: 90c per line, mini- 
mum three lines. Box number counts as 
one line. Payable in advance. No dis- 
count. 

POSITIONS OPEN, 
minimum three 
counts as one line. 

50 characters and spaces per line. 

DISPLAY AD (up to 419”): $18.00 per col- 
umn inch. Minimum 1 column inch. 

Other size ads—standard ad rates apply. 

Copy must reach the ISA Journal, Granite Bidg., 

313 Sixth Ave., Pittsburgh 22. Pa., not later than 

10th of month preceding date of publication. 


$2.00 per line, 
number 


etc.: 
lines. Box 








POSITIONS WANTED | 





CONTROL SYSTEMS ENGINEER 

B. Eng. (Chemical) 1950. Enterprising. 10 years 
instrumentation and control systems experience 
in chemical industry. 

Particularly strong interest in computer con- 
trol and comprehensive information § processing 
systems. Management interests—ultimate goal. 

Challenging position sought with progressive 
firm in Systems Engineering & Controls field, or 
in Systems work with Chemical or Petroleum firm 
Write Box 2153, c/o ISA Journal. 





REPRESENTATIVE AVAILABLE 





WPA WVA MFG REP seeks additional established 
line. Instrumentation exp., young, capable, success- 
ful. Many area contacts. Replies conf. Pittsburgh 
Engr. Sales Co., Box 8026, Pittsburgh 16, Pa. 





INSTRUMENT APPLICATION ENGINEER 


Major New England manufacturer expanding 
activity in gas and oil pipeline and distribution 
industry has opening for graduate engineer in 
Application Engineering Department Several 
years experience in gas or oil pipe line work 
desirable. Should have interest in working 
with field sales engineers and customers on 
telemetering and other instrument problems 
Some traveling. Send resume to Box 2157, c/o 
ISA Journal 











A Short Intensive Course 


STRAIN GAGE 
TECHNIQUES 


will be given at the 


SOUTHWEST RESEARCH 
INSTITUTE 


in 
SAN ANTONIO, TEXAS 
APRIL 17-21, 1961 


Under the Joint Sponsorship 
of the 

Southwest Research Institute 
and the 

Society for Experimental Stress 
Analysis 


For further information 
write to 


Dr. M. M. Lemcoe 


Southwest Research Institute 
8500 Culebra Road 
San Antonio 6, Texas 














To 
INSTRUMENT 

7 ‘ T al a] 

ENGINEER 
Experienced engineer in chemical 
processes to assume full responsi- 
bility for specification and applica- 
tion of pneumatic and electronic 
instrumentation of chemical plants 
Work will include supervision of 
installation and trouble shooting 
Employment will be in the central 
engineering office located in West- 
chester County outside of New York 
City. Degree required. J. W. Dees, 
Director of Employee _ Relations, 
Stauffer Chemical Company, 380 
Madison Avenue, New York 17, New 
York, OXford 7-C600 














CHEMICAL PROCESS 
INSTRUMENTATION 
ENGINEER 


Immediate opportunity now exists at 
our new beryllium extraction and 
processing plant located 20 miles east 
of Toledo for an electronic engineer 
with 3 to 10 years experience in in- 
strumentation design and application 
Background in chemical or metallurgi- 
cal processes desirable. Must be U. S 
citizen. Send resume including salary 
requirements to: 


J. P. Gandy, Supervisor of 
Technical Employment 
THE 
BRUSH BERYLLIUM COMPANY 
Elmore, Ohio 








== ISA MEMBERSHIP = 
BENEFITS 


are completely spelled out in the 
free booklet “Your Place In In- 
strumentation.” In it you will 
find all the benefits to manage- 
ment, engineers and _ technical 
personnel in the ficlds of meas- 


urement, information 


testing, 

handling, computation, and con- 

trol. Find out what this nation- 

wide organization can do for 

you today. Use coupon below: 
A Membership Application 


Form Is Included 





Instrument Society of America 
313 Sixth Ave., Pittsburgh 22, Pa. 

Please send me your free 
booklet, “Your Place In Instru- 
mentation” and a Membership 
Application Form. 


Name 
Address __.__ 








January 1961, Vol. 8 No. 1 


.ADVERTISERS 
INDEX 


Airpax Electronics Inc 118 


Automatic Electric, Sub. of 
General Telephone G Electronics 37 


Automatic Switch Co. 31 


Barber-Colman Co. 
Wheelco Instruments Div 13 


Barton Instrument Corp 6 
Black, Sivalls G Bryson Inc 23 
Bristol Co., The 34, 35 
Buchanan Electrical Prods. Corp. 136 
Burke G James, Inc 142 


Conoflow Corp. Cover 3 


Electro-Mech Corp 


Erie Pacific, Div. of 
Erie Resistor Corp. 


Fischer G Porter Co 
Fisher Governor Co 
Foxboro Co., The 
GPE Controls, Inc. 

A Sub. of General Precision, 
General Motors Research Labs 
Gordon, Claud S. Co. 

Gow-Mac Instrument Co 
Gubelman Charts Inc. 


Hagan Chemicals G Controls, Inc 
Hansen Manufacturing Co., Inc 
Haydon Co., A. W 

Hays Corp., The 

Heise Bourdon Tube Co., Inc. 


Ingersoll Products Div. 
Borg-Warner Corp 


Instrument Society of America 
Jerguson Gage G Valve Co 
Kieley G Mueller, Inc 
Librascope Div 


General Precision, Inc 8 
Lockheed Missiles and Space Div 46, 47 


Marsh Instrument Co., Div. of 
Colorado Oil and Gas Corp 123 


Milton Roy Co Cover 2 
Minneapolis-Honeywell 32, 33, 44, 45 
Minneapolis-Honeywell Regulator Co 

Heiland Div 124, 125 
Moore, Samuel G Co 42 
Muirhead Instruments Inc 141 
Nashua Corp 

Chart Paper Div. 133 
OPW -Jordan 132 
Pace Engineering Co 131 
Palmer Thermometers, Inc 140 


Philips Electronics Inc 
Instrument Div 139 


Photovolt Corp 128 
Pittsburgh Lectrodryer Div 

McGraw-Edison Co 119 
Radio Corp. of America 

Electronic Data Processing Div 
Rescon Electronics Corps 


St. Petersburg Chamber of Commerce 
Scam Instrument Corp 
Seegers Instrument Co., Inc 


Skinner Electric Valve Div. 
Skinner Precision Industries, Inc 


Space Technology Laboratories, Inc 
Stevens Inc., Arnold 

Sturtevant Co., P. A 

Superior Tube Co 


Taylor Instrument Corp 


Technical Sales Corp., A Sub. of 
Graphic Controls Corp 


Texas Instruments Inc 
Trinity Equipment Corp 
Uehling Instrument Co 
Valcor Engineering Corp 
Weksler Instruments Corp 
Welch Scientific Co., The 


Westrex Corp., A Div. of 
Litton Industries 43 


143 





CONFERENCE CALENDAR 





JANUARY 1961 


% January 17-19—ISA Instrument Automa- 
tion Winter Conference and Exhibit, 
Kiel Auditorium, Sheraton-Jefferson 
Hotel, St. Louis, Missouri. Contact: 
John W. Opie, Mallinckrodt Chemical 
Works Uranium Div., Weldon Springs, 
Mo 


January 23-25—29th Annual meeting of the 
Institute of Aerosp Sci . Ho- 
tel Astor, New York City. Sponsor: 
IAS. Contact: Program Chairman, IAS, 
2 East 64th St., New York 21, N.Y. 





January 26-28—A & M Symposium on In- 
strumentation for the Process Indus- 
tries, College Station, Texas. Sponsor: 
Texas A & M College. Contact: Glen 
Dorflinger, Pan-Tech Engineering 
Company, 3783 Richmond Avenue, 
Houston 27, Texas. 


*xJanuary 31-February 2 — 8th Annual 
Cleveland Electronics Conference, En- 
gineering & Scientific Center, Cleve- 
land, Ohio. Sponsors: ISA Cleveland 
Section, IRE, AIEE, Case Inst. of 
Tech., Physics Society, and Western 
Reserve Univ. Contact: B. Pugsley, 
Lapine Enterprises, 310 Hotel Manger, 
Cleveland 14, Ohio. 


FEBRUARY 1961 


February 1-3—1961 Winter Convention on 
Military Electronics, Biltmore Hotel, 
Los Angeles, California. Sponsor: IRE. 
Contact: Dr. John J. Myers, Hoffman 
Electronics Corp., Military Products 
Div.. 3717 S. Grand Ave., Los Angeles, 
California. 


&February 2-3—6th Annual North Central 
Area Automation Symposium, Hotel 
Radisson, Minneapolis, Minnesota. 
Sponsor: ISA Twin City Section. Con- 
tact: F. C. Cogburn, Waldorf Paper 
Prod., 2250 Wabash Ave., St. Paul, 
Minnesota. 


February 14-16 — 2nd Annual Symposium 
on Nondestructive Testing of Aircraft 
& Missile Components, Gunter Hotel, 
San Antonio, Texas. Sponsors: Society 
for Nondestructive Testing and South- 
West Research Institute. Contact: R 
B. Wangler, Southwest Research Inst., 
Box 2296, San Antonio, Texas 


February 9-11—-Winter Meeting of National 
Society of Professional Engineers, Ho- 
tel Fort Des Moines, Des Moines, 
Iowa. Sponsor: NSPE. Contact: K 
Tromblev. 2029 K. St., N.W., Washing 
ton 6, D.C. 


February 15-17—Solid-State Circuits Con- 
ference, University of Pennsylvania, 
Philadelphia, Pa. Sponsors: AIEE, IRE, 
University of Pennsylvania. Contact: 
J. E. Casey, Leeds & Northrup, 4901 

Stenton Ave., Philadelphia 44, Pa 


MARCH 1961 


March 2—Symposium on Optics and Spec- 
troscopy & Instrument Exhibit, Penn 
Sheraton Hotel, Pittsburgh, Pa. Spon- 
sors: Optical Society of America, Pitts- 
burgh Conference on Analytical Chem- 
istry and A Spectroscopy. Con- 
tact: Mary E. Warga, OSA, 1155 16th 
St., N.W., Washington 6, D.C 


*March 8-10—llth Annual ISA Spring 
Conference on Instrumentation for the 


* Denotes ISA Sponsored or Participating Meeting 


Iron & Steel Industry, Roosevelt Ho- 
tel, Pittsburgh, Pa. Contact: Richard 
R. Webster, Jones & Laughlin Steel 
Corp., Research Laboratory, 900 Ag- 
new Ave., Pgh. 30, Pa. 


March 9-10—2nd Symposium on Engineer- 
ing Aspects of Magnetohydrodynamics, 
University of Penna., Philadelphia, Pa. 
Sponsors: AIEE, IAS, IRE. Contact: 
Norman W. Mather, Program Chair- 
man, IRE, 1 East 79th Street, New 
York 21, N.Y. 


* March 15-16—4th Annual ISA Panhandle 
Section Exhibit, Borger, Texas. Spon- 
sor: ISA Panhandle Section. Contact: 
C. Drake, 7 N. Koopman St., Phillips, 
Texas. 


March 20-31—Industrial Packaging Short 
Course, Purdue University, Lafayette, 
Indiana. Sponsor: Purdue University. 
Contact: Mark E. Ocker, Conference 
Coordinator, Adult Education Div., 
Memorial Center, Purdue Univ., La- 
fayette, Indiana. 


%March 27-31—4th Symposium on Tem- 
perature—Its Measurement and Con- 
trol in Science and Industry, Veteran's 
Memorial Hall & Deshler-Hilton, Co- 
lumbus, Ohio. Sponsors: ISA, AIP, 

BS. Contact: C. M. Herzfeld, N.B:S., 
Washington, D. C. 


APRIL 1961 


*April 4 13th Annual Symposium on 
Electronic Process Instrumentation, 
Hotel Essex, Newark, New Jersey. 
Sponsor: ISA New Jersey Section. Con- 
tact: W. H. Broomall, Crabbe & Steb- 
bins, 485 Sylvan Ave., Englewood 
Cliffs, N. J. 


April 5-7—Symposium On Materials and 
Electron Device Processing, Benia- 
min Franklin Hotel, Philadelphia, Pa. 
Sponsor: American Society for Testing 
Materials. Contact: ASTM, 1916 Race 
St., Philadelphia 3, Pa. 


* April 11—Ohio Valley Instrumentation— 
Automation - Electronics Exposition, 
Cincinnati Gardens, Cincinnati, Ohio. 
Sponsor: ISA Cincinnati Section. Con- 
tact: P. O. Fleming. General Electric 
Co., Bldg. 200, Evendale, Ohio. 


April 12-14—-3rd Symposium on Informa- 
tion & Decision Processes, Purdue 
University, Lafayette, Indiana. Spon- 
sor: Purdue Univ. Contact: News Bu- 
roam, Purdue University, Lafayette, 
n 


x April 17-19—7th National ISA Symposi- 
um on Instrumental Methods of Anal- 
ysis, Shamrock Hotel, Houston, Texas. 
Contact: D. Weiss. Union Carbide 
Olefins, Special Inst. Dept., S. Charles- 
ton, W. Va. 


* April 19-21—7th Annual ISA Southeastern 
Conference & Exhibit, Charlotte, North 
Carolina. Sponsor: ISA District III. 
Contact: E. M. Seagrave, Celanese 
Corp. of America, P. O. Box 1414, 
Charlotte, N. C. 


April 26-28—7th Regional IRE Technical 
Conference & Electronic Exhibit, 
Phoenix, Arizona. Sponsor: IRE. Con- 
tact: H. W. Welch, Jr., P.O. Box 1417, 
Scottsdale, Arizona. 


wx April 30-May 4—7th National ISA Aero- 
Space Instrumentation Symposium. 
Adolphus Hotel, Dallas, Texas. Con- 
tact: W. J. Gabriel, Convair Division, 
General Dynamics, Fort Worth, Texas. 


MAY 1961 


*%May 8-10—4th National ISA Power In- 
strumentation Symposium, LaSalle 
Hotel, Chicago, Ill. Contact: H. A. Van 
Wassen, Duquesne Light Co., Pitts- 
burgh 19, Pa. 


*%May 10-12—Pulp and Paper Instrumen- 
tation Symposium, Northland Hotel, 
Green Bay, Wisc. Sponsors: ISA and 
TAPPI. Contact: K. W. Replogle, Pan- 
ellit Service, Skokie, IIl. 


May 15-17—National Symposium on Micro- 
wave Theory & Techniques, Sheraton 
Park Hotel, Washington, D.C. Sponsor: 
IRE. Contact: Gustave Shapiro, Engi- 
neering Electronics Section, National 


Bureau of Standards, Washington 25, 
De. 


May 15-18—l12th Annual Symposium on 
Spectroscopy, Hilton Hotel, Chicago, 
Illinois. Sponsor: SAP. Contact: Wil- 
liam Ashby, Continental Can Co., 7622, 
South Racine Avenue, Chicago 20, III. 


*May 22-24—1l10th National Telemetering 
Conference, Sheraton Towers Hotel, 
Chicago, Ill. Sponsors: ISA, AIEE, 
ARS, IAS, IRE. Contact: A. H. Freil- 
ich, Burroughs Corp., Paoli, Pa. 


May 23-25—Symposium on Large Capacity 
Memory Techniques for Computing 
Systems, Dept. of Interior Auditorium, 
Washington, D.C. Sponsor: Informa- 
tion Systems Branch, Office of Naval 
Research. Contact: Josephine Leno, 
Code 430A, Office of Naval Research, 
Washington 25, D.C. 


JUNE 1961 


*xJune 6-8 — ISA Instrument-Automation 
Summer Conference and _ Exhibit. 
Queen Elizabeth Hall, Royal York Ho- 
tel, Toronto, Ontario, Canada. Con- 
tact: J. S. Bennet, 160 Calvington Dr., 
Toronto, Ontario. 


*xJune 13-16—3rd Biennial ISA Interna- 
tional Gas Chromatography Sympo- 
sium, Michigan State Univ., East Lan- 
sing, Michigan. Contact: J. E. Callen, 
Proctor & Gamble, Cincinnati, Ohio. 


*xJune 28-30—2nd Joint Automatic Control 
Conference, Colorado University, Boul- 
der, Col. Sponsors: ISA, AIEE, AIChE, 
ASME, IR Contact: H. M. Paynter, 
M.I.T., Cambridge, Mass. 


JULY 1961 


wxJuly 9-14—4th International Conference 
On Bio-Medical Electronics & 14th 
Conference on Electronic Techniques 
in Medicine & Biology, Waldorf-As- 
toria Hotel, New York City. Sponsors: 
ISA, IFME, AIEE, IRE. Contact: Dr. 
Robert L. Bowman, Dept of Health 
Education and Welfare, National In- 
stitutes of Health, Bethesda 14, Md 


SEPTEMBER 1961 


*xSeptember 6-8—Joint Nuclear Instrumen- 
tation Symposium, North Carolina 
State College, Raleigh, N. Carolina 
Sponsors: ISA, AIEE, IRE. Contact: 
Cc. S. Lisser, Union Carbide Nuclear 
Co., Oak Ridge, Tennssee. 


*xSeptember 11-15—ISA Instrument Auto- 
mation Fall Conference and Exhibit 
and ISA‘s 16th Annual Meeting, Sports 
Arena, Biltmore Hotel, Los Angeles, 
Calif. Contact: John E. Witherspoon, 
7107 Penfield Rd., Canoga Park, Cal. 








Contributed papers to all the above listed meetings are wel- 
come. Submit qualifying abstracts to the contact individual 
no later than four months prior to the scheduled meeting. 
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THANK YOU, 
COMPETITION! 
Thank you control valve manufacturers. We see by 


your ads in the trade press and your exhibits at 
shows, that you are now offering split-body valves 


ewww ween Hy 


with cylinder actuators. 


As most of you know, we have been manufacturing 
and marketing our Series LB split-body, cylinder- 
actuated valve for ten years. When we first started 
making the Series LB control valve—a radical de- 


parture from the then conventional double-seated 


valve with spring and diaphragm actuator—we did 
it because we sincerely believed it was the best way 


to control process fluids. 


Those of us who pioneered the split-body, cylinder- 
actuated valve invested considerable time, money 
and effort in extolling its many features. As the years 
went by and user acceptance increased, we be- 
came stronger in our belief. However, there were 
many times during those years when we would have 
welcomed confirmation from you in the form of com- 
petitive products. Now, your announced entry into 
this field is, to us, a gratifying endorsement of the 
concept we have spent so much of our energies in 
developing. The added impetus that your collective 
advertising and sales efforts will give to publicize 
the benefits of the split-body, cylinder-actuated 
valve will contribute materially to its universal 


acceptance. 


Although we know we have a good product backed 
by a decade of design and manufacturing experi- 
ence, we do not intend to rest on our laurels. We will 
continue to offer industry the very best control valve 
we can make. And you will strive to outdo us. Your 
customers—and ours—and our industry—can only 
benefit from this healthy competition. Again, we 


thank you for following this lead in control valve 
CS technology. 


CONOFLOW 


CONOFLOW CORPORATION 
FOREMOST IN FINAL CONTROL ELEMENTS 
2100 ARCH STREET, PHILADELPHIA 3, PA. 
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Why furnace pressure control should 
be considered the primary combustion 
control on heating and melting furnaces 


The effect of negative furnace 
pressure on air infiltration 


The effect of furnace pressure on 
fuel cost and furnace maintenance. 


When a negative pressure exists 
inside a furnace, appreciable 
quantities of air pass through 
the walls and openings of the 
furnace structure. Actual tests 
have shown that even in an ap- 
parently tight furnace the 
amount of air infiltration can be 
as high as 40% of the total air 
required for combustion. 

Thus, uncontrolled air infil- 
tration can completely negate 
the function of accurate fuel-air 
ratio control. It leads to fuel 
waste, uneven and irregular 
heating, excessive cooling of the 
furnace, and flame impinge- 
ment on the contents and walls. 


On the other hand, uncon- 
trolled high furnace pressure 
causes undue heat loss through 
the furnace walls and openings, 
the possibility of dangerous 
blow-outs when doors are 
opened, and high refractory 
maintenance cost. 

In a properly designed fur- 
nace, the furnace pressure that 
is best for effective heating or 
melting is also the pressure that 
provides an optimum relation- 
ship between fuel costs and 
maintenance costs. Precise con- 
trol of furnace pressure at this 
one best value is a first necessity 
for efficient operation. 


..and why GPE Controls can bring more 


experience than any other control builder 
to furnace pressure control applications 


Two generations of heating and 
melting furnace operators and 
builders have relied on GPE 
Controls for furnace pressure 
control. GPE Controls devel- 
oped the concepts that made fur- 
nace pressure control practical. 
The pressure range of a GPE 
Controls furnace pressure con- 
troller is —0.05 to +0.15” w.e. 
Accuracy of +1% is equivalent 
to holding the “zero pressure” 
level of the furnace within 3” 
vertically —the degree of accu- 
racy that GPE Controls equip- 
ment is designed to provide. 
GPE Controls now adds the 
advantages of electronic trans- 
mission to the proved hydraulic 


control system. The furnace 
pressure transmitter shown at 
the left converts the furnace 
pressure signal to a high-level 
d.c. voltage signal. Used with 
GPE Controls electronic con- 
troller and electrohydraulic 
valve actuator, it eliminates 
long pneumatic signal lines and 
hydraulic lines. The same fur- 
nace pressure signal can oper- 
ate not only the control but also 
recorders and indicators. Instal- 
lation and maintenance are 
both greatly simplified. 

Always be sure to specify 
GPE Controls furnace pressure 
control—the primary combus- 
tion control. 





Write for descriptive literature 
GPE Controls, Inc. 
240 East Ontario Street « Chicago 11 


GP 


Illinois 
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